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(57)Abstract- 

PROBLEM TO BE SOLVED: To eliminate or lessen the influence of luminance 
inversion, contrast degradation, etc., of a scattering type liquid crystal display 
element or device for making display by reflecting external light. 
SOLUTION: Projecting parts 26a which are in an approximately stripe form 
long in a vertical direction on a display screen and are larger in the curvature in 
a lateral direction than the curvature in the vertical direction are formed on the 
front surface of a reflection plate 26. Lateral direction incident light is irregularly 
reflected to some extent and is so reflected that the scattering degree of the 
reflected light is larger in the lateral direction than in the vertical direction of the 
display screen. 
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CLAIMS 



[ClaimCs)] 

[Claim 1] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the light which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, and when 
the above-mentioned dispersion transparency means is in a transparency state, it is characterized by having the 
anisotropy dispersion means to which the light which carried out incidence to the scattered-about type liquid crystal 
display element is scattered in the direction of the range which has an anisotropy, and carries out outgoing radiation. 
[Claim ,2] The aforementioned anisotropy dispersion means is a scattered-about type liquid crystal display element 
according to claim 1 characterized by being constituted so that the direction of a longitudinal direction may scatter the 
light which carried out incidence to the scattered-about type liquid crystal display element in the direction of the latus 
range and it may carry out outgoing radiation rather than the vertical direction in the display screen. 
[Claim 3] The aforementioned anisotropy dispersion means is the claim 1 characterized by being constituted by the 
above-mentioned reflective means, or a scattered-about type liquid crystal display element according to claim 2. 
[Claim 4] The aforementioned anisotropy dispersion means is a scattered-about type liquid crystal display element 
according to claim 3 characterized by being constituted by forming heights with the larger curvature of the longitudinal 
direction in the display screen than the curvature of the vertical direction in the front face of the above-mentioned 
reflective means. 

[Claim 5] The aforementioned anisotropy dispersion means is a scattered-about type liquid crystal display element 
according to claim 1 characterized by being constituted by anisotropy transparency dispersion means to scatter the light 
which carried out incidence in the direction of the range which has an anisotropy, and to make it penetrate. 
[Claim 6] The aforementioned anisotropy transparency dispersion means is a scattered-about type liquid crystal display 
element according to claim 5 characterized by forming heights with the larger curvature of the longitudinal direction in 
the display screen than the curvature of the vertical direction in the front face. 

[Claim 7] The aforementioned anisotropy transparency dispersion means is a scattered-about type liquid crystal display 
element according to claim 6 characterized by being a lens sheet film. 

[Claim 8] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the light which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, and when 
the above-mentioned dispersion transparency means is in a transparency state, the absolute value of the angle at which 
an incident light and outgoing radiation light make the light which carried out incidence to the scattered-about type 
liquid crystal display element to the normal of the screen is characterized by having the outgoing radiation angle change 
means which carries out outgoing radiation so that equally. 

[Claim 9] The aforementioned outgoing radiation angle change means is a scattered-about type liquid crystal display 
element according to claim 8 characterized by being constituted so that the above-mentioned outgoing radiation angle 
may become large rather than the above-mentioned incident angle. 

[Claim 10] The aforementioned outgoing radiation angle change means is the claim 8 characterized by being constituted 



by the above-mentioned reflective means, or a scattered-about type liquid crystal display element according to claim 9. 
[Claim 11] The aforementioned outgoing radiation angle change means is a scattered-about type liquid crystal display 
element according to claim 10 characterized by being constituted by forming the field where the normal of a reflector 
inclined to the normal of the screen for the above-mentioned reflective means at the lower part side in the display screen. 
[Claim 12] The aforementioned reflective means is a scattered-about type liquid crystal display element according to 
claim 11 characterized by forming the cross-section configuration of the vertical direction in the display screen in the 
shape of a serrated knife. 

[Claim 13] The aforementioned outgoing radiation angle change means is a scattered-about type liquid crystal display 
element according to claim 9 characterized by being constituted by the refraction transparency means which the light 
which carried out incidence is made refracted and is made to penetrate. 

[Claim 14] The aforementioned refraction transparency means is a scattered-about type liquid crystal display element 
according to claim 13 characterized by forming the field where the position by the side of a lower part is thicker than the 
position by the side of the upper part [ in / the display screen / in thickness ]. 

[Claim 15] The aforementioned refraction transparency means is a scattered-about type liquid crystal display element 
according to claim 14 characterized by forming the cross-section configuration of the vertical direction in the display 
screen two or more the shape of the shape of a half-convex lens, and prism. 

[Claim 16] The aforementioned outgoing radiation angle change means is a scattered-about type liquid crystal display 
element according to claim 8 characterized by being constituted so that the fight which carried out incidence to the 
scattered-about type liquid crystal display element may be mostly turned in the direction of incidence and may carry out 
outgoing radiation. 

[Claim 17] The aforementioned outgoing radiation angle change means is a scattered-about type liquid crystal display 
element according to claim 16 characterized by being constituted by forming the above-mentioned reflective means in the 
shape of a RITORO reflector. 

[Claim 18] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the fight which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, and is 
characterized by having a reduction means to decrease the amount of reflected lights by the above-mentioned reflective 
means. 

[Claim 19] The aforementioned reduction means is a scattered-about type liquid crystal display element according to 
claim 18 characterized by being constituted by above-mentioned reflective means to have the reflection nature of light, 
permeability or the reflection nature of light, and absorptivity. 

[Claim 20] The scattered-about type liquid crystal display element according to claim 19 characterized by the reflection 
factor of the light of the aforementioned reflective means being 90% or less. 

[Claim 21] The aforementioned reflective means is a scattered-about type liquid crystal display element according to 
claim 19 characterized by including chromium. 

[Claim 22] The aforementioned reduction means is a scattered-about type liquid crystal display element according to 
claim 18 characterized by being constituted by polarization means to intercept the light of the predetermined polarization 
direction. 

[Claim 23] The aforementioned polarization means is a scattered-about type liquid crystal display element according to 
claim 22 characterized by being prepared so that the polarization direction may intercept the light of the longitudinal 
direction in the display screen. [Claim 24] The aforementioned polarization means is a scattered-about type liquid crystal 
display element according to claim 22 characterized by being prepared between the above-mentioned dispersion 
transparency means and the above-mentioned reflective means. 

[Claim 25] The aforementioned reduction means is a scattered-about type liquid crystal display element according to 
claim 18 characterized by being the diffusion film which was prepared in the screen side of the above-mentioned 
dispersion transparency means, and whose permeability is 70 - 95%. 

[Claim 26] The manufacture method of the scattered-about type liquid crystal display element equipped with a reflective 



means reflect in a screen side the light which carried out incidence from the screen side of the dispersion transparency 
means which changes to the dispersion state characterized by to provide the following scatter the light which carried out 
incidence, and the transparency state made to penetrate, and this dispersion transparency means, and was scattered on a 
tooth-back side, and a transmitted light, on a substrate The ******** resin formation step which forms the resin layer 
containing a particle on the above-mentioned substrate in order to form the above-mentioned reflective means The 
reflecting layer formation step which forms a reflecting layer on the resin layer by which formation was carried out 
[ above-mentioned ] 

[Claim 27] The manufacture method of the scattered-about type liquid crystal display element equipped with a reflective 
means reflect in a screen side the light which carried out incidence from the screen side of the dispersion transparency 
means which changes to the dispersion state characterized by to provide the following scatter the light which carried out 
incidence, and the transparency state made to penetrate, and this dispersion transparency means, and was scattered on a 
tooth-back side, and a transmitted light, on a substrate The patternizing resin stratification step which forms the resin 
layer of a predetermined pattern on the above-mentioned substrate in order to form the above-mentioned reflective 
means The heating deformation step made to deform so that the resin layer patternized and formed is heated, it may be 
made to soften and the front face may have predetermined curvature The reflecting layer formation step which forms a 
reflecting layer on the resin layer which deformed by heating 

[Claim 28] The manufacture method of the scattered-about type liquid crystal display element equipped with a reflective 
means reflect in a screen side the light which carried out incidence from the screen side of the dispersion transparency 
means which changes to the dispersion state characterized by to provide the following scatter the light which carried out 
incidence, and the transparency state made to penetrate, and this dispersion transparency means, and was scattered on a 
tooth-back side, and a transmitted light, on a substrate The resin stratification step which forms a resin layer on the 
above-mentioned substrate in order to form the above-mentioned reflective means The press step which makes the front 
face of the formed resin layer a predetermined configuration with a press The reflecting layer formation step which forms 
a reflecting layer on the resin layer made into the predetermined configuration 

[Claim 29] The manufacture method of the scattered-about type liquid crystal display element equipped with a reflective 
means reflect in a screen side the light which carried out incidence from the screen side of the dispersion transparency 
means which changes to the dispersion state characterized by to provide the following scatter the light which carried out 
incidence, and the transparency state made to penetrate, and this dispersion transparency means, and was scattered on a 
tooth-back side, and a transmitted light, on a substrate The resin stratification step which forms a resin layer on the 
above-mentioned substrate in order to form the above-mentioned reflective means The protective coat formation step 
which forms the protective coat of a predetermined pattern on the formed resin layer The forming step which performs 
sandblasting or dry etching in the resin layer which had the above-mentioned protective coat formed, and is fabricated in 
a predetermined configuration from the direction which inclined to the normal of the above-mentioned substrate The 
protective coat removal step which removes a forming aftercare film, and the reflecting layer formation step which forms 
a reflecting layer on the resin layer from which the above-mentioned protective coat was removed 

[Claim 30] The manufacture method of the claim 26 characterized by using the reflecting layer by which formation was 
carried out [ above-mentioned ], and having the electrode formation step which forms the electrode which impresses 
voltage to the above-mentioned dispersion transparency means, a claim 27, a claim 28, or a scattered-about type liquid 
crystal display element according, to claim 29. 

[Claim 31] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the light which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, and the 
above-mentioned reflective means is characterized by being an incident angle dependence reflection factor type reflective 
means by which a reflection factor is different with the angle which an incident light makes to the normal. 
[Claim 32] The aforementioned incident angle dependence reflection factor type reflective means is a scattered-about type 
liquid crystal display element according to claim 31 characterized by being a direction of normal low reflection factor 
reflective means by which a reflection factor serves as size, so that size [ the angle which an incident angle makes to a 



normal]. 

[Claim 33] The aforementioned incident angle dependence reflection factor type reflective means is the claim 31 
characterized by being a silver reflective means to reflect using the reflective means made from aluminum or silver which 
reflects using aluminum, or a scattered-about type liquid crystal display element according to claim 32. 
[Claim 34] The aforementioned reflective means made from aluminum is a scattered-about type liquid crystal display 
element according to claim 33 characterized by being a reflective means made from thin shape aluminum by which the 
thickness of the reflective film made from aluminum is 300A or less. 

[Claim 35] The aforementioned incident angle dependence reflection factor type reflective means is the claim 31 
characterized by being a reflective means made from a dielectric by which the dielectric was piled up, or a scattered-about 
type liquid crystal display element according to claim 32. 

[Claim 36] The aforementioned dispersion transparency means is the claim 31 characterized by being a suitable gain type 
dispersion means by which the dispersion gain of the scattered-about liquid crystal used the thing of 20-100, a claim 32, a 
claim 33, a claim 34, or a scattered-about type liquid crystal display element according to claim 35. 

[Claim 37] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate, The scattered-about type liquid crystal display element 
which carries out incidence from the screen side of this dispersion transparency means, and is characterized by a 
reflective means being a cholesteric reflective means to have cholesteric structure in the scattered-about type liquid 
crystal display element equipped with a reflective means to reflect the light scattered on the tooth-back side, and a 
transmitted light in a screen side. 

[Claim 38] It is the scattered-about type liquid crystal display element according to claim 37 which the above-mentioned 
scattered-about type liquid crystal display element is a lower array substrate type dispersion type liquid crystal display 
element which equipped the lower substrate side with the TFT array for a pixel drive, and is characterized by the 
aforementioned cholesteric reflective means being a liquid crystal layer contact type cholesteric reflective means formed 
on the TFT array on the above-mentioned lower substrate. 

[Claim 39] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the light which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, and is 
characterized by having the array **** reuse reflecting plate which went to the direction of a dispersion transparency 
means on the substrate by which the TFT array for a pixel drive was arranged among the substrates of the upper and 
lower sides which exist on both sides of the above-mentioned dispersion transparency means, and the TFT array for a 
pixel drive concerned. 

[Claim 40] The aforementioned array **** reuse reflecting plate is a scattered-about type liquid crystal display element 
according to claim 39 characterized by being the direction of normal low reflection factor reflective means or the 
cholesteric structure reflective means which a reflection factor serves as size, so that size [ the angle which an incident 
angle makes to a normal ]. 

[Claim 41] The dispersion transparency means which changes to the dispersion state of scattering the light which carried 
out incidence, and the transparency state made to penetrate A reflective means to reflect in a screen side the light which 
carried out incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, 
and a transmitted light It is the scattered-about type liquid crystal display element equipped with the above, the black 
matrix section is formed in the upside substrate among the substrates of the upper and lower sides which exist on both 
sides of the above-mentioned dispersion transparency means, and this black matrix section is characterized by being the 
direction of normal low reflection factor black matrix formed by the matter by which a reflection factor serves as size, so 
that size [ the angle which an incident angle makes to a normal ]. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] Especially this invention relates to reflection [ which especially displays a 
picture for an incident light by dispersion and transparency, and uses outdoor daylight as the main light sources ] type a 
liquid crystal display element and its manufacture method about a liquid crystal display. 
[0002] 

[Description of the Prior Art] Conventionally, many twist pneumatic (TN) type liquid crystal display elements are used. 
This display device is equipped with a liquid crystal layer and a polarizing plate, changes the polarization direction of 
light through a liquid crystal layer, and displays a picture by controlling the light which penetrates a polarizing plate. For 
this reason, in the reflected type liquid crystal display element which penetrates only the light of the component which is 
in agreement with the polarization shaft of a polarizing plate, but is especially equipped with a reflecting plate, and uses 
outdoor daylight as the light source also by the case of the Ming display (white display), it is difficult to make a bright 
display perform. 

[0003] The thing it was made suitable [ thing ] in the observation direction with main many or the direction to see of the 
reflected light of outdoor daylight is known in order to improve this fault, for example, as indicated by JP,61 "27073 1,A and 
JP,9-80426,A. The light which formed minute salient 11a, such as the shape of a lateral stripe (band) as shown in drawing 
1 , and the shape of the shape of a sector and a perfect circle, in the reflecting plate 11, or specifically made the 
cross-section configuration of a reflecting plate 12 the shape of a serrated knife as shown in (a) of drawing 2 , and carried 
out incidence from the slanting upper part of the display screen which has the light source in principle is suitable in the 
direction of a transverse plane in which an operator and an observer are present. However, even if it uses such a reflecting 
plate, the point that light is absorbed with a polarizing plate is the same, and it is difficult to increase brightness sharply. 
[0004] On the other hand, a polymer network type liquid crystal display element and hght-scattering type liquid crystal 
display elements, such as a polymer dispersed liquid crystal display device, are developed as a display device which does 
not need a polarizing plate in recent years. As this kind of display device is shown in "flat-panel display f 91" (Nikkei 
Business Publications 221 page), the complex layer of a macromolecule and liquid crystal is prepared among one pair of 
substrates. And an electrode is prepared in one pair of these substrates, respectively, and the above-mentioned complex 
layer changes to the dispersion state or transparency state of fight according to the existence of the voltage impression to 
these electrodes. 

[0005] When a black object is prepared in the tooth-back side of a substrate pair and the complex layer between 
substrates specifically changes [ the example of a direct-viewing-type display ] into a transparent state as is indicated by 
JP,7-104250,A, the outdoor day fight which carried out incidence penetrates a complex layer, it is absorbed by this black 
object, and a dark display (black display) is performed. On the other hand, when a complex layer changes into a 
dispersion state, even if the outdoor daylight which carried out incidence sees from which direction toward the direction in 
which are scattered about in a complex layer and an observer is, the Ming display which becomes cloudy and is in sight is 
performed, in order [ therefore, / in order to go into an observer's visual field altogether, without the light scattered about 
towards the front-face side of a display device being absorbed by the polarizing plate etc. in case the Ming display is 
performed, or in order to go to a visual field side ] - comparatively - high - a brightness display is performed 
[0006] Furthermore, the scattered- about type liquid crystal display element called IRIS (Internal Reflection Inverted 
Scattering) indicated by H SID97 digest" (The Society for Information Display ** 1023 page) as a thing aiming at increase 
of brightness is known, since the quantity of light which it replaces with the above-mentioned black object at the rear-face 
side of the complex layer 13, and a reflecting plate 14 is formed, it is reflected by the reflecting plate 14, and the light 
which was scattered about towards the rear-face side of the complex layer 13 in the Ming display is also turned to a 
front-face side, and goes to an observer side by this increases this display device as shown in (a) of drawing 3 - more " 
high " a brightness Ming display is performed 



[0007] In addition, although it is a dark display, since it reflects regularly in a reflecting plate (reflection according to the 
law of reflection of the so-called Fermat's principle and Newton) and is reflected in an observer's direction of the lower 
part as the extraneous light which came from [ of an observer ] the upper part shows (b) of drawing 3 in many cases, this 
is made by not going into an observer's eyes. And as for the front face of this reflecting plate 14, isotropic irregularity is 
formed to the four directions of a mirror plane or the display screen. 
[0008] 

[Problem(s) to be Solved by the Invention] However, depending on the direction where the scattered-about type liquid 
crystal display element equipped with such a reflecting plate looks at a display image at the time of a dark display 
although the brightness at the time of the Ming display becomes high, the reflected light of outdoor daylight goes into a 
visual field, and the gradation of a display image is reversed. That is, when it sees from the direction shown in general in 
this drawing by Arrow A in order to penetrate a complex layer again after the outdoor daylight which carried out 
incidence to the complex layer 13 as it was shown in (b) of drawing 3 , since the complex layer 13 will be in a transparency 
state at the time of a dark display penetrated the complex layer as it was and being reflected by the reflecting plate 14, 
and to come out, the reflected light of outdoor daylight will go into a visual field as it is. As a result, since it looks more 
brightly than the case of the Ming display, brightness reversal arises. (If described still by way of precaution, when it sees 
from other directions shown, for example by Arrow B, in order that such the reflected light may not go into a visual field, a 
proper dark display is obtained.) 

Here, although that is right at an actual liquid crystal display, especially the word processor and portable personal 
computer which used this as shown in drawing 4 , relations, such as the direction of incidence of the outdoor daylight in 
the case of using a liquid crystal display and a display device 15 in the state where it stood aslant, and a direction which 
looks at a picture, are explained in more detail based on drawing 5 . 

[0009] Drawing 5 expresses the direction of incidence of outdoor daylight etc., expresses the direction which projected the 
direction of incidence etc. on the display screen by the direction of [ from Zero O ], and expresses the angle which the 
direction of incidence etc. and the normal of the display screen make according to the distance from Zero O. As shown in 
this view, in many cases, outdoor daylight (light source light) is irradiated from the direction (slanting front of the display 
screen) shown in this drawing in a position P, and a display image is checked by looking from the direction (direction 
which spreads [ of the display screen ] in slanting this side and right and left from a normal) shown in Field Q. 
[0010] On the other hand, the reflected fight of outdoor daylight comes out in the direction shown by the above-mentioned 
position P and symmetric-position R to Zero O, when it reflects regularly. Then, in a part of check-by- looking range, when 
the screen is checked by looking from the range which crosses the above-mentioned field Q somewhat, the reflected fight 
of outdoor daylight will go into a visual field, and brightness reversal will arise. 

[0011] as technology which mitigates such a fault, it is indicated by "International Display Reserch Conference 1997" (255 
page of The Society for Information Display **), for example " what prepares a diffraction- grating film in the front-face 
side of a complex layer is known like That is, the influence of the reflected light is mitigated by scattering outdoor daylight 
to some extent (shading off), and reducing the luminosity with a diffraction-grating film. 

[0012] However, if there are many amounts of reflected lights of outdoor daylight even when a diffraction- grating film is 

prepared, it is difficult to produce brightness reversal and the fall of contrast too and to prevent this certainly. 

[0013] And since the range in which outdoor daylight goes into a visual field will become large as field R' shows to drawing 

5 if outdoor daylight is only obscured, the fall of contrast etc. will be caused in the latus check-by-looking range. 

[0014] Moreover, although giving dispersion nature to a reflecting plate etc. is also considered in order to scatter outdoor 

daylight to some extent, it is comparatively difficult to manufacture such a reflecting plate etc., and there is a possibility 

of causing increase of a manufacturing cost. 

[0015] Moreover, it sets to JP,8- 152620,A. The selective reflection layer which has the 1st substrate which has the 1st 
transparent electrode in one field, and the function which has the 2nd transparent electrode in one field, reflects in the 
field of another side the light which carries out incidence from specification, and penetrates a part or all of an incident 
light from other than the aforementioned specific direction, The optical-absorption layer which has the function which 
absorbs light is arranged between the 2nd substrate by which the laminating is carried out, and the 1st substrate of the 
above and the 2nd substrate of the above, and the thing equipped with the modulated light layer which has the function 
which scatters about for it or penetrates light by the existence of electric field is proposed. 

[0016] However, in order to use selective reflection in this case, a wavelength dependency comes out and instead of [ color ] 
arises. Moreover, a selective reflection member may serve as eye a required hatchet and a cost rise. 

[0017] For this reason, exclusion or the development of a method which it mitigates sharply, and is hard to produce 
brightness reversal and the fall of contrast, and un-arranging [ of others instead of a color etc. ] does not have, of course, 
either, as a result manufactures easily display quality, a scattered-about type liquid crystal display element (equipment) 



with good and cheap visibility, and such a scattered-about type liquid crystal display element (equipment) was expected 

the influence by the reflected light of outdoor daylight. 

[0018] 

[Means for Solving the Problem] this invention is made in order to fill the above request, the quality of the material and 
the configuration of a reflecting plate are elaborated, or other composition changed to a reflecting plate is used for it, and 
it elaborates those manufacture methods further. Specifically, it is considering as the following composition. 
[0019] The dispersion transparency means which changes to the dispersion (Ming) state of scattering the light which 
carried out incidence of the invention according to claim 1 by the existence of electric field, and the transparency (dark) 
state made to penetrate, In the scattered-about type liquid crystal display element equipped with a reflective means to 
reflect in a screen side the light which carried out incidence from the screen side of this dispersion transparency means, 
and was scattered on the tooth-back side, and a transmitted light When a dispersion transparency means is in a 
transparency state, it is characterized by having the anisotropy dispersion means to which the extraneous light which 
carried out incidence to the scattered-about type liquid crystal display element is scattered in the direction of the range 
which has an anisotropy, and carries out outgoing radiation. 

[0020] Moreover, in invention according to claim 2, the anisotropy dispersion means is characterized by being constituted 
so that the direction of a longitudinal direction may scatter the light which carried out incidence to the scattered-about 
type hquid crystal display element in the direction of the latus range and it may carry out outgoing radiation rather than 
the vertical direction in the display screen. 

[0021] Moreover, in invention according to claim 3, the anisotropy dispersion means is constituted by the reflective means, 
or is characterized by considering as combination. ' . 

[0022] Moreover, in invention according to claim 4, the anisotropy dispersion means is characterized by being constituted 
by forming heights with the larger curvature of the longitudinal direction in the display screen than the curvature of the 
vertical direction in the front face of a reflective means. 

[0023] Moreover, in invention according to claim 5, the anisotropy dispersion means is characterized by being constituted 
by anisotropy transparency dispersion means to scatter the light which carried out incidence in the direction of the range 
which has an anisotropy, and to make it penetrate. 

[0024] Moreover, in invention according to claim 6, the anisotropy transparency dispersion means is characterized by 
forming heights with the larger curvature of the longitudinal direction in the display screen than the curvature of the 
vertical direction in the front face. 

[0025] Moreover, in invention according to claim 7, the anisotropy transparency dispersion means is characterized by 
being a lens sheet film. 

[0026] As mentioned above, by having an anisotropy to dispersion nature, for example, equipping it with reflective 
meanses, such as a reflecting plate and a sheet film, or an anisotropy transparency dispersion means Since the light the 
direction of a longitudinal direction carried out [ light ] incidence to the scattered-about type hquid crystal display element 
in the direction of ranges which have an anisotropy, such as a latus range, is scattered about and outgoing radiation is 
carried out to the pixel exterior rather than the vertical direction in the display screen while optimizing the reflection 
property of outdoor daylight (usually - the light source - the normal of equipment - receiving - an anti-near side and the 
upper part - it is in the unspecified direction to some extent) and decreasing the brightness of the reflected light the 
influence make outgoing radiation carry out in the direction which cannot go into the visual field of those (usually " 
method ** of a transverse plane of equipment - it is in a near side to the normal) who are observing or operating the 
hquid crystal display easily, and according to the reflected light of outdoor daylight, such as brightness reversal and a fall 
of contrast, - exclusion - or it is sharply mitigable 

[0027] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 8, and the transparency state made to penetrate, In the scattered-about type 
hquid crystal display element equipped with a reflective means to reflect in a screen side the light which carried out 
incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, and a 
transmitted light When a dispersion transparency means is in a transparency state, it is characterized by having the 
outgoing radiation angle change means to which the outgoing radiation of the light which carried out incidence to the 
scattered-about type hquid crystal display element is made to carry out in the direction the incident angle and outgoing 
radiation angle are not equal. 

[0028] Moreover, in invention according to claim 9, the outgoing radiation angle change means is characterized by being 
constituted so that the outgoing radiation angle may become large rather than an incident angle. 

[0029] Moreover, in invention according to claim 10, the outgoing radiation angle change means is characterized by being 
constituted by the reflective means. 



[0030] Moreover, in invention according to claim 11, the outgoing radiation angle change means is characterized by being 
constituted by forming the field where the normal of a reflector inclined to the normal of the screen for the reflective 
means at the lower part side in the display screen. 

[0031] Moreover, in invention according to claim 12, the reflective means is characterized by forming the cross-section 
configuration of the vertical direction in the display screen in the shape of a serrated knife. 

[0032] Moreover, in invention according to claim 13, the outgoing radiation angle change means is characterized by being 
constituted by the refraction transparency means which the light which carried out incidence is made refracted and is 
made to penetrate. 

[0033] Moreover, in invention according to claim 14, the refraction transparency means is characterized by forming the 
field where the position by the side of a lower part is thicker than the position by the side of the upper part [ in / the 
display screen / in the thickness ] (with busy condition of equipment). 

[0034] Moreover, in invention according to claim 15, the refraction transparency means is characterized by forming the 
cross-section configuration of the vertical direction in the display screen two or more the shape of the shape of a 
half-convex lens, and prism. 

[0035] Moreover, in invention according to claim 16, the outgoing radiation angle change means is characterized by being 
constituted so that the light which carried out incidence to the scattered-about type liquid crystal display element may be 
mostly turned in the direction of incidence and may carry out outgoing radiation. 

[0036] Moreover, in invention according to claim 17, the outgoing radiation angle change means is characterized by being 
constituted by forming a reflective means in the shape of a RITORO reflector (Littorow type reflector). 
[0037] As mentioned above, since the outgoing radiation of the light which carried out incidence to the dispersion display 
device when a cross-section configuration was equipped with outgoing radiation angle change meanses, such as the shape 
of a half-convex lens and a reflective RITORO reflector-like means, can be made to carry out in the direction distant from 
the check-by-looking range of a display image, the influence by the reflected light of outdoor daylight, such as brightness 
reversal and a fall of contrast (brightness ratio of light and darkness), can be eliminated easily. 

[0038] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 18, and the transparency state made to penetrate, In the scattered-about type 
liquid crystal display element equipped with a reflective means to reflect in a screen side the light which carried out 
incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, and a 
transmitted light, it is characterized by having a reduction means to attenuate the amount of reflected lights by the 
reflective means. 

[0039] Moreover, in invention according to claim 19, the reduction means is characterized by being constituted by 
reflective means to have the reflection nature of light, permeability or the reflection nature of fight, and absorptivity. 
[0040] Moreover, in invention according to claim 20, it is characterized by the reflection factor of the fight of a reflective 
means being 90% or less. 

[0041] Moreover, in invention according to claim 21, a reflective means contains chromium, for example, it is 
characterized by being a chromium thin film. 

[0042] Moreover, in invention according to claim 22, the reduction means is characterized by being constituted by 
polarization means to intercept the light of the predetermined polarization direction. 

[0043] Moreover, in invention according to claim 23, the polarization means is characterized by being prepared so that the 
polarization direction may intercept the fight of the longitudinal direction in the display screen. 

[0044] Moreover, in invention according to claim 24, the polarization means is characterized by being prepared between a 
dispersion transparency means and a reflective means. 

[0045] Moreover, in invention according to claim 25, it is characterized by a reduction means being a diffusion film which 
was prepared in the screen side of a dispersion transparency means and whose permeability is 70 - 95%. 
[0046] As mentioned above, since the brightness (reflection factor etc.) of the unnecessary reflected light can be decreased 
by having a reduction means to decrease the amount of reflected fights by the reflective means, the influence by the 
reflected light of outdoor daylight, such as brightness reversal and a fall of contrast, is easily mitigable. 
[0047] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 26, and the transparency state made to penetrate, In the manufacture method of 
the scattered-about type liquid crystal display element equipped with a reflective means to reflect in a screen side the 
light which carried out incidence from the screen side of a dispersion transparency means, and was scattered on the 
tooth-back side, and a transmitted light, on the substrate, in order to form a reflective means It is characterized by having 
the step which forms the resin layer containing a particle on a substrate, and the step which forms a reflecting layer by 
metaled vacuum evaporationo etc. on a resin layer. 



[0048] Moreover, the dispersion transparency means which changes to the dispersion state of scattering the light which 
carried out incidence in invention according to claim 27, and the transparency state made to penetrate, In the 
manufacture method of the scattered- about type liquid crystal display element equipped with a reflective means to reflect 
in a screen side the light which carried out incidence from the screen side of this dispersion transparency means, and was 
scattered on the tooth-back side, and a transmitted light, on the substrate, in order to form a reflective means The step 
which forms the resin layer of a predetermined pattern on a substrate, and the step made to deform so that the formed 
resin layer is heated, it may be made to soften and the front face may have predetermined curvature, It is characterized 
by having the step which carries out making a metal thin film adhere etc., and forms a reflecting layer on the resin layer 
which deformed. 

[0049] Moreover, the dispersion transparency means which changes to the dispersion state of scattering the light which 
carried out incidence in invention according to claim 28, and the transparency state made to penetrate, In the 
manufacture method of the scattered*about type liquid crystal display element equipped with a reflective means to reflect 
in a screen side the light which carried out incidence from the screen side of this dispersion transparency means, and was 
scattered on the tooth-back side, and a transmitted light, in order to form a reflective means It is characterized by having 
the step which forms a resin layer on a substrate, the step which forms the front face of a resin layer in the configuration 
which shows a predetermined reflection property by press forming, and the step which forms a reflecting layer on a resin 
layer. 

[0050] Moreover, the dispersion transparency means which changes to the dispersion state of scattering the light which 
carried out incidence in invention according to claim 29, and the transparency state made to penetrate, In the 
manufacture method of the scattered" about type liquid crystal display element equipped with a reflective means to reflect 
in a screen side the fight which carried out incidence from the screen side of this dispersion transparency means, and was 
scattered on the tooth-back side, and a transmitted light, on the substrate, in order to form a reflective means By 
processing sandblasting or dry etching from the step which forms a resin layer on a substrate, the step which forms the 
protective coat of a predetermined pattern on a resin layer, and the direction which inclined to the normal of a substrate It 
is characterized by having the step which fabricates a resin layer, the process which removes a protective coat, and the 
step which forms a reflecting layer on the resin layer after removal. 

[0051] Moreover, in invention according to claim 30, a reflecting layer is used and it has the step which forms what served 
as the electrode which impresses voltage to a dispersion transparency means. It is characterized by being an electrode as 
a result, for example, a reflecting layer, and dealing in it. 

[0052] By these, a reflective means to have dispersion nature can be manufactured easily, and a manufacturing cost can 
be reduced. 

[0053] The dispersion transparency means which contains the existence of electric field, and the liquid crystal which 
changes by turning on and off in the dispersion state of scattering the light which carried out incidence in invention 
according to claim 31, and the transparency state made to penetrate, In the scattered- about type liquid crystal display 
element equipped with a reflective means to reflect in a screen side the light which carried out incidence from the screen 
side of this dispersion transparency means, and was scattered on the tooth-back side, and a transmitted fight a reflective 
means It is characterized by being an incident angle dependence reflection factor type reflective means by which a 
reflection factor is different with the angle which an incident light makes to the normal stood to the reflector. 
[0054] By the above composition, when a pixel is in a dark state, or the extraneous fight which carried out incidence from 
the direction which is not desirable does not go in the direction of those who look at the screen, it decreases. 
[0055] In invention according to claim 32, the incident angle dependence reflection factor type reflective means is 
characterized by being a direction of normal low reflection factor reflective means by which a reflection factor serves as 
size, so that size [ the angle which incident angles such as silver and a transparent dielectric of a certain kind, make to a 
normal]. 

[0056] By the above composition, there is relation between the fight source, the screen (reflector), and the angle that a 
user makes, and when a pixel is in a dark state, the reflected fight to the direction of those who look at display decreases. 
[0057] In invention according to claim 33, there is also an actual result and the incident angle dependence reflection factor 
type reflective means is characterized by cheap and being a silver reflective means to reflect using the reflective means 
made from aluminum or silver which reflects using the aluminum which has a reflection factor with a good it top, while a 
reflection factor is different with an incident angle. 

[0058] By the above composition, the fight which goes into a reflector and the screen from a normal is hard to be reflected, 
since this fight by which incidence is carried out from the upper part etc. on the other hand becomes that it is easy to be 
reflected, there is no reflect lump and contrast good again is acquired. 

[0059] In invention according to claim 34, the reflective means made from aluminum is characterized by being a reflective 



means made from thin shape aluminum by which the thickness of the reflective film made from aluminum is 300A or less. 
[0060] A good reflection property is obtained by the above composition. 

[0061] In invention according to claim 35, the incident angle dependence reflection factor type reflective means is 
characterized by being a reflective means made from a dielectric by which the dielectric was piled up. 
[0062] By the above composition, it carries out adjusting reflective increase film formation etc., and a good reflection 
property is obtained. 

[0063] In invention according to claim 36, the dispersion transparency means is characterized by being a suitable gain 
type dispersion means by which the dispersion gain (the brightness and E by which outgoing radiation of the B is ahead 
carried out to G=pixB/E and here are an illuminance) of the scattered-about liquid crystal used the thing of 20*100. 
[0064] Contrast becomes good by the above composition. 

[0065] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 37, and the transparency state made to penetrate, Incidence is carried out from 
the screen side of this dispersion transparency means, and the reflective means is characterized by being a cholesteric 
reflective means to have the good cholesteric structure of reflective efficiency in the scattered-about type liquid crystal 
display element equipped with a reflective means to reflect the light scattered on the tooth-back side, and a transmitted 
light in a screen side. 

[0066] By the above-mentioned composition, the rate of reuse of light increases and the screen becomes it is bright and 
good [contrast]. 

[0067] In invention according to claim 38, a scattered-about type liquid crystal display element is a lower array substrate 
type dispersion type liquid crystal display element which equipped the lower substrate side with the TFT array for a pixel 
drive, and a cholesteric reflective means is a liquid crystal layer contact type cholesteric reflective means formed on the 
TFT array on a lower substrate. 

[0068] The absorption of fight by the TFT array is prevented by the above-mentioned composition, and the screen is bright 
and becomes good [ the contrast of light and darkness ]. 

[0069] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 39, and the transparency state made to penetrate, In the scattered-about type 
liquid crystal display element equipped with a reflective means to reflect in a screen side the light which carried out 
incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, and a 
transmitted light It is characterized by equipping the TFT array for a pixel drive concerned with the array **** reuse 
reflecting plate which went to the direction of a dispersion transparency means on the substrate by which the TFT array 
for a pixel drive was arranged among the substrates of the upper and lower sides which exist on both sides of a dispersion 
transparency means. 

[0070] By the above-mentioned composition, the absorption of light by the TFT array is prevented. 

[0071] In invention according to claim 40, the array **** reuse reflecting plate is characterized by being the direction of 
normal low reflection factor reflective means or the cholesteric structure reflective means which a reflection factor serves 
as size, so that size [ the angle which an incident angle makes to a normal ]. 
[0072] The utilization factor of light improves by the above-mentioned composition. 

[0073] The dispersion transparency means which changes to the dispersion state of scattering the light which carried out 
incidence in invention according to claim 41, and the transparency state made to penetrate, In the scattered-about type 
liquid crystal display element equipped with a reflective means to reflect in a screen side the light which carried out 
incidence from the screen side of this dispersion transparency means, and was scattered on the tooth-back side, and a 
transmitted light The black matrix section is formed in the upside substrate among the substrates of the upper and lower 
sides which exist on both sides of a dispersion transparency means, this black matrix section It is characterized by being 
the direction of normal low reflection factor black matrix formed by the matter by which a reflection factor serves as size, 
so that size [ the angle which an incident angle makes to a normal ]. 
[0074] The use efficiency of fight improves by the above-mentioned composition. 
[0075] 

[Embodiments of the Invention] (Gestalt 1 of operation) The scattered-about type liquid crystal display element of the 
gestalt 1 of operation of this invention is explained based on drawing 6 - drawing 10 . Between one pair of substrates 21 
and 22 in which transparent electrodes 21a and 22a were formed, respectively, the complex layer 25 of the macromolecule 
23 as a dispersion transparency means and liquid crystal 24 is formed, and this display device is constituted, as shown in 
drawing 1 . Moreover, the reflecting plate 26 as a reflective means is formed in the way side outside the substrate 22. 
[0076] What consists of glass or a resin is used as the above-mentioned substrates 21 and 22. Moreover, as a complex layer 
25, a polymer dispersed liquid crystal and polymer network type liquid crystal are used, for example, the so-called 



continuum by which liquid crystal distributed the former almost spherically in polymer, it was held, and, as for the latter, 
liquid crystal was held in the mesh-like polymer network - the network structure is made In addition, the example at the 
time of using a polymer dispersed liquid crystal in drawing 6 is expressed. 

[0077] Here, as the liquid crystal molecule in the above-mentioned liquid crystal 24 is typically shown in drawing 7 , the 
configuration of the prolate-ellipsoid object similar to the ball of Rugby is carried out, the refractive index ne of the 
direction of a major axis is equal to the refractive index np of a macromolecule 23, and the refractive index nO of the 
direction of a minor axis is set up so that each may differ from the above-mentioned refractive index np. Moreover, if 
voltage is impressed between transparent-electrode 21a and 22a, the direction of a major axis will turn to a liquid crystal 
molecule in the direction of line of electric force. 

[0078] As shown in drawing 8 , heights 26a with the larger curvature of a longitudinal direction than the curvature of the 
vertical direction is formed in the vertical direction in the display screen by the shape of a long abbreviation stripe 
(pinstripes), and it acts on the front face of a reflecting plate 26 also as an anisotropy dispersion means. That is, it has an 
anisotropy and is scattered about so that the dispersion grade of the reflected light may become larger [ reflecting 
irregularly to some extent ] to a longitudinal direction than the vertical direction of the display screen, as shown at (b) of 
drawing 9 to an incident light being reflected regularly as it is shown in (a) of drawing 9 , when the reflector of reflecting 
plate 26' is formed in the mirror plane like the conventional display device in the case of the reflecting plate 26 of the 
gestalt 1 of this operation. 

[0079] In such a display device, when voltage is not impressed between transparent-electrode 21a and 22a, the liquid 
crystal molecule in liquid crystal 24 has turned to the direction where the direction of a major axis is random respectively. 
Then, whenever the light which carried out incidence to the complex layer 25 from the exterior passes the interface of a 
macromolecule 23 and liquid crystal 24, it is refracted in the various directions. That is, dispersion arises for the 
mismatch of a refractive index (dispersion state), and even if it sees the display screen from which direction, the Ming 
display (white display) which becomes cloudy and is in sight is performed, and " since it is reflected in a display side by 
the reflecting plate 26 and the light which reached the reflecting plate 26 side of the complex layer 25 by dispersion also 
contributes to a display - high - a brightness display is performed 

[0080] On the other hand, if predetermined voltage is impressed between transparent-electrode 21a and 22a, the liquid 
crystal molecule in liquid crystal 24 will be suitable in the direction in which the direction of a major axis accompanies 
line of electric forced Then, since the refractive index of the macromolecule 23 and liquid crystal 24 in the direction of 
incidence of the light to the complex layer 25 becomes almost equal, the light which carried out incidence to the complex 
layer 25 is penetrated, without being scattered about (transparency state), is reflected irregularly so that it may have an 
anisotropy by the reflecting plate 26 as mentioned above, and penetrates the complex layer 25 again. For this reason, as 
shown in drawing 10 , the light source light (outdoor daylight) irradiated from the direction (slanting front of the display 
screen) shown in a position P is reflected irregularly in the direction (and in many cases, a black matrix exists in this 
direction) which spreads mainly in the longitudinal direction of the display screen as Field R shows to this drawing. 
[0081] So, in the usual check-by -looking range (field Q) of a display image, the reflected light of fight source fight is 
absorbed by the black matrix, or goes in other directions, it does not go into an operator's eyes, i.e., a visual field, but a 
dark display (black display) is ensured. 

[0082] Moreover, even when it checks by looking from the range exceeding the above-mentioned field Q, since brightness 
is falling by dispersion, brightness reversal does not produce the reflected light of fight source light, and the fall of 
contrast is suppressed few and the sense of incongruity on a display is mitigated. 

[0083] A bit map picture is displayed by performing a change in the dispersion state and transparency state by the 

existence of the voltage impression to between the above transparent-electrode 21a and 22a for every pixel. 

[0084] In addition, although TFT (TFT) was used for the drive of this display device in fact, better contrast was acquired 

when the bias impression drive method of performing gamma adjustment by considering the case where the drive method 

was not limited, for example, a certain amount of low battery is impressed as a white display was used. 

[0085] In addition, the heights of the shape of an ellipse with the shape of surface type of a reflecting plate 26 long not 

only to that in which abbreviation stripe-like heights 26a was formed as mentioned above but lengthwise etc. could be 

formed. Moreover, that by which the crack was formed in lengthwise, arid boiled- fish-paste-like heights could be formed. 

That is, the same effect will be acquired if it is formed so that the dispersion grade of the reflected fight may become larger 

to a longitudinal direction than the vertical direction of the display screen, and it may have an anisotropy and may be 

scattered about. 

(Gestalt 2 of operation) The scattered-about type liquid crystal display element of the gestalt 2 of operation of this 
invention is explained based on drawing 11 and drawing 12 . In addition, the sign same about the component which has 
the same function as the gestalt 1 of the aforementioned implementation hereafter is attached, and explanation is omitted. 



[0086] The lens sheet film 37 as an anisotropy transparency means is formed, and this display device is constituted by the 
front face of a substrate 21, as shown in drawing 11 . As shown in drawing 12 , the thickness of the vertical direction in 
the display screen of this lens sheet film 37 is uniform, and the lenticularsheet (boiled-fish-paste type) lens which acts as 
a convex lens is formed in the longitudinal direction. Moreover, the reflector of a reflecting plate 36 is formed evenly. In 
addition, it may replace with forming a reflecting plate 36, and you may carry out forming transparent-electrode 22a by 
the material of reflection nature etc. 

[0087] When the complex layer 25 is in a transparency state by being constituted as mentioned above, although the 
optical path of the vertical direction of the display screen in the reflected light of the light source light which carried out 
incidence to the display device turns into an optical path of regular reflection, by the operation as a lens of the lens sheet 
film 37, the optical path of a longitudinal direction has a breadth and it diffuses it. So, like the display device of the gestalt 
1 of operation, in the usual check-by-looking range of a display image, while the reflected light of light source light did not 
go into a visual field but the dark display (black display) was ensured, even when it checks by looking from the latus 
range further, brightness reversal and the sharp fall of contrast are suppressed. 

[0088] In addition, the lens sheet film 37 has the shape of a thing abbreviation stripe long in the vertical direction in the 
display screen like heights 26a in the reflecting plate 26 of not only that in which the lenticular-sheet lens was formed as 
mentioned above but the gestalt 1 of operation, and heights with the larger curvature of a longitudinal direction than the 
curvature of the vertical direction could be formed. 

(Gestalt 3 of operation) The scattered- about type liquid crystal display element of the gestalt 3 of operation of this 
invention is explained based on drawing 13 - drawing 15 . 

[0089] As for this display device, only the shape of surface type of the display device of the gestalt 1 of previous operation 
and a reflecting plate differs. That is, as shown in drawing 13 , the cross-section configuration of cross-section A-A is a 
serrated knife-like, and the reflecting plate 46 as a reflective means and an outgoing radiation angle change means is 
formed so that the direction of a normal of the surface main inclination may incline under the display screen. 
[0090] As by forming such a reflecting plate 46 shows to drawing 14 , when the complex layer 25 is in a transparency state, 
the outgoing radiation angle beta becomes large from the incident angle alpha of the light source light which carries out 
incidence to a display device from the upper part side of the display screen. So, as a position R shows to drawing 15 , it is 
further reflected towards the direction from which it separates considerably from a lower part, i.e., the usual 
check-by-looking range of a display image, rather than the mirror reflection direction when a reflecting plate is flat, and 
the reflected light of light source fight does not go into a visual field, but a dark display (black display) is ensured, 
moreover, depending on the incident angle of fight source fight, or the degree of tilt angle of a reflecting plate 46, total 
reflection of the reflected light of fight source light is carried out by substrates 21 and 22, and it absorbs to a black matrix, 
a light filter, etc. in a display device by them - having - from a display device - almost " or it can avoid carrying out 
outgoing radiation at all 

[0091] In addition, the shape of surface type of a reflecting plate 46 should just be formed so that it may reflect in the 
direction in which the outgoing radiation angle beta becomes large from the incident angle alpha of the fight source light 
which carries out incidence to a display device as mentioned above from the upper part side of not only the shape of a 
serrated knife but the display screen. 

(Gestalt 4 of operation) The scattered-about type liquid crystal display element of the gestalt 4 of operation of this 
invention is explained based on drawing 16 and drawing 17 . 

[0092] These display devices differ only in the cross-section configuration of the display device of the gestalt 2 of the 
aforementioned implementation, and a lens sheet film. That is, the lens sheet film 57 as a refraction transparency means 
is formed in the configuration where the cross-section configuration of cross-section A-A put only the upper half of a 
convex lens or a cylindrical lens in order as shown in drawing 16 . 

[0093] As by forming such a lens sheet film 57 shows to drawing 17 Like the display device of the gestalt 3 of operation, 
when the complex layer 25 is in a transparency state Since the outgoing radiation angle beta becomes large from the 
incident angle alpha of the light source light which carries out incidence to a display device, and it is reflected in the 
direction in which the reflected light of light source light separates from the check-by-looking range of a display image, or 
is not reflected at all and it does not go into a visual field, a dark display (black display) is ensured. 

[0094] In addition, the cross-section configuration of the lens sheet film 57 should just be formed so that it may be 
refracted in the direction in which the outgoing radiation angle beta becomes large from the incident angle alpha of the 
light source light which carries out incidence to a display device from the upper part side of the display screens, such as 
the shape not only of the shape of a half-convex lens but prism, as shown in the above-mentioned view. 
(Form 5 of operation) The scattered-about type liquid crystal display element of the form 5 of operation of this invention is 
explained based on drawing 18 and drawing 19 . 



[0095] As for this display device, only the display device and reflecting plate of a form 1 of the aforementioned 
implementation differ from each other. Namely, the reflecting plate 66 as a reflective means and an outgoing radiation 
angle change means has RITORO reflector structure, as shown in drawing 18 , and the light which carried out incidence 
from which direction also reflects it in the same direction as the direction of incidence, respectively. 

[0096] As by using the above reflecting plates 66 shows to drawing 19 , when the complex layer 25 is in a transparency 
state, the light source light which carried out incidence from the direction shown in a position P is reflected in the 
direction shown in the position R which is the same direction. So, the reflected light of light source light does not go into a 
visual field in the check-by -looking range of a display image. That is, since the light source is not located in the 
check-bylooking direction unless it is a very special service condition (an observer's shadow will be made if the light 
source is in such a position.), the reflected light of light source light does not go into a visual field, and a dark display 
(black display) is ensured. 

[0097] In addition, the reflecting layer according to a metal coat etc. also in the thing using total reflection as a reflecting 
plate 66 could be formed. Moreover, what is necessary is just to have the property reflected in the direction same in 
general as the direction of incidence, even if it does not have strict RITORO reflector structure. 

[0098] In addition, since it is reflected in the direction of a liquid crystal layer at any rate in the Ming display, of course, it 
will contribute to the improvement in brightness. 

(Gestalt 6 of operation) By replacing with the lens sheet film 37 of the gestalt 2 of operation, and setting the permeability 
as a predetermined size, even if it uses the diffusion film as attenuating means which do not have an anisotropy to 
dispersion nature, the amount of reflected lights of light source light can be decreased, and the fall of the contrast in a 
display image can be suppressed small. Here, although permeability subtracted the total amount of the light which 
returns in the direction of the semi-sphere field by the side of the fight source from the total amount to the total amount of 
the light which carried out incidence, it was defined as the rate. 

[0099] By setting up the above-mentioned permeability to 95% or less, the mirror reflection quantity of light of the fight 
source light from the reflecting plate 36 in case the complex layer 25 is in a transparency state decreased, and it was 
checked that the fall of the contrast of a display image can be suppressed. However, if permeability becomes 50% or less, 
since the amount of the light which scatter reflection is carried out in the front face of a diffusion film, and goes into a 
visual field will increase, the contrast of a display image falls on the contrary. Then, good contrast can be acquired by 
setting up permeability to 70% - 95% preferably 50% to 95%. Moreover, it is desirable that the diffusion intensity of a 
diffusion film is low by the same reason as the case where permeability is too small. 

[0100] Since a strict optical design was not able to do the above diffusion films like the lens sheet film 37 of the gestalt 2 of 
operation, although the viewing-angle property was inferior a little, the effect was fully checked practically. And it can 
raise the display property of a display device, a diffusion film suppressing increase of a manufacturing cost, since it is 
cheap compared with lens sheet-film 37 grade. 

(Gestalt 7 of operation) It may replace with the reflecting plate 26 of the gestalt 1 of operation, and the one-way mirrors 
76-78 as a reflective means as shown in drawing 20 , and a reduction (**) means may be used. 

[0101] The reflective films 76b and 77b which have reflection nature and permeability are formed on black substrate 76a 
or transparent substrate 77a, respectively, and the one-way mirrors 76 and 77 of (a) of drawing 20 and (b) change. 
Moreover, the laminating of transparent substrate 78a, flat reflective film 78b, and the reflective film 78c that has an 
inclination is carried out, and the one-way mirror 78 of (c) of drawing 20 changes. 

[0102] If the above-mentioned one-way mirror 76 is used, the reflection factor can make contrast high, since the quantity 
of fight of the mirror reflection light of the light source fight in a dark display (black display) of the complex layer 25 in the 
transparency state also decreases, although the brightness in the Ming display (white display) of the complex layer 25 to a 
low sake in the dispersion state falls (however, brightness higher than the display device in which the conventional 
reflecting plate is not prepared is obtained.). 

[0103] The display quantity of light in the Ming display when setting the quantity of light of light source light to 1 for the 
reflection factor of a one-way mirror 76 50% and the mirror reflection quantity of light in a dark display become as 
following (Table l) more in detail. 

[0104] That is, 50 more% (1/2x1/2=1/4) of the quantity of light which carried out dispersion transparency at the remaining 
one-way mirror 76 side of one half of the amounts of incident lights, while scatter reflection is carried out to a firont-face 
side by the complex layer 25 and carrying out outgoing radiation by it, in the Ming display, it is reflected by the one-way 
mirror 76, and outgoing radiation is carried out to it. So, 1/2+1/4=3/4 become the display quantity of light in total. In 
addition, in the display device which does not have the conventional reflecting plate, since it is only the quantity of light 
by which scatter reflection is carried out to a front-face side, all the quantity of lights to which 1/2 and the reflection factor 
carried out [ above-mentioned ] the dispersion transparency of the display quantity of light in the display device which 



has the reflecting plate which is 100% are reflected, and since outgoing radiation is carried out, the display quantity of 
light is set to 1 / 2+1 / 2= 1. 

[0105] Moreover, in a dark display, when light source light carries out incidence from across to the display screen, the 
mirror reflection quantity of lights differ according to the polarization direction of the incident light. First, since the 
refractive index of a liquid crystal molecule turns into a refractive index between the refractive index ne of the direction of 
a major axis, and the refractive index nO of the direction of a minor axis about the component (component of the direction 
of a major axis of a liquid crystal molecule) of a direction perpendicular to the display screen, incident lights are scattered 
about to some extent. 

[0106] If the rate which penetrates this scattered- about rate, without [ alpha and ] being scattered about is set to 1-alpha, 

of the amounts 
r 76 50%. Next, 
a liquid crystal 
5=1/4. Therefore, 
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On the other hand, if outdoor daylight enables it to carry out incidence also from the tooth-back side of a display device 
using a one-way mirror 77, since a part of outdoor daylight from a tooth-back side will go into a visual field in both the 
cases of the Ming display and a dark display, although some contrast falls, a bright display image is obtained. 
[0110] Moreover, since it is reflected in the direction which separates from the check-by-looking range of a display image 
by reflective film 78c and the fight source light which penetrated reflective film 78b in the dark display does not go into a 
visual field by it while high brightness is obtained [ rather than ] using a one-way mirror 76, since the scattered fight 
which penetrated reflective film 78b will be reflected by reflective film 78c in the Ming display, if a one-way mirror 78 is 
used, high contrast is acquired. 

[0111] In addition, that no permeability of the light needs to be 50%, and the above-mentioned one-way mirrors 76*78 
should just be what has reflection nature and permeability, if a reflection factor is 80% or less more preferably 90% or less, 
good display image quality will be obtained especially. Moreover, a reflective film may be formed not only in that by which 
reflective film 76b was formed on black substrate 76a but in the substrate 22, or you may carry out forming 
transparent-electrode 22a so that it may have reflection nature and permeability etc. 

[0112] In addition, the total amount of the light to the quantity of light which carried out incidence which returns in the 
direction of the semi-sphere field by the side of the light source carried out the above-mentioned reflection factor 
comparatively, and it was defined here again. 

(Gestalt 8 of operation) It replaces with the one-way mirrors 76-78 of the gestalt 7 of operation, and you may make it the 
thin film which consists of chromium on a substrate use what was formed of vacuum evaporationo etc. as a reflective 
means and attenuating means. Moreover, you may carry out forming transparent-electrode 22a with chromium etc. 
[0113] This chromium has a comparatively high rate of the absorption of light compared with the aluminum generally 
used as a reflecting plate, or material with a high reflection factor like silver, and only the part of the light in which the 
reflection factor carried out incidence for the low reason is reflected. That is, the same effect as the case where the 
one-way rnirror 76 of the gestalt 7 of the aforementioned implementation is used is acquired. 

[0114] In addition, not only chromium but a reflection factor should just be a low thing comparatively. Specifically, it was 
checked that it can obtain the good display image of contrast by reduction of the mirror reflection quantity of light of light 
source light if a reflection factor is 80% or less preferably 90% or less. Moreover, as long as it has such a reflection factor, 
you may carry out, for example, using a gray board etc. as a reflecting plate. 



(Gestalt 9 of operation) As a gestalt 9 of operation of this invention, the scattered* about type liquid crystal display element 
with which the polarizing plate as a polarization means was prepared in the upper surface of a reflecting plate is 
explained. 

[0115] As this display device is shown in drawing 21 , while it replaces with the reflecting plate 26 of the gestalt 1 of 
operation and a polarizing plate 81 pastes the background (anti-display side) of the substrate 22 by the side of an 
anti-display, the reflecting plate 82 and the protection resin layer 83 are formed further. Furthermore, this polarizing 
plate 81 makes the light which polarized in the vertical direction in the display screen penetrate, and it is arranged again 
so that the light which polarized to the longitudinal direction may be absorbed. 

[0116] Thus, by being constituted, it becomes the display quantity of light and the mirror reflection quantity of light as 
shown above (Table l). That is, since only one polarization component of the scattered lights penetrates a polarizing plate 
81 and is reflected by the reflecting plate 82 when the complex layer 25 is in a dispersion state, the display quantity of 
light is set to 3/4 [ equivalent to the case where the reflecting plate whose reflection factor is 50% is prepared ]. 
[0117] On the other hand about the mirror reflection quantity of light in case the complex layer 25 is in a transparency 
state Since the component (component of the vertical direction of the display screen) of a direction perpendicular to the 
display screen penetrates a polarizing plate 81 when light source light carries out incidence from the slanting front of the 
display screen, the mirror reflection quantity of light Since it is set to /4 [ equivalent (l-alpha) to the case where the 
reflecting plate whose reflection factor is 50% is prepared ] and the component (component of the longitudinal direction of 
the display screen) of a direction parallel to the display screen is absorbed by the polarizing plate 81, the mirror reflection 
quantity of light is set to 0. 

[0118] Therefore, the total mirror reflection quantity of light is set to (l-alpha) / 3 by the ratio of (l-alpha)/4, the mirror 
reflection quantity of light, and the display quantity of light, compared with the case where the reflecting plate whose 
reflection factor is 50% is prepared, brightness is equivalent and the display image of higher contrast is obtained. 
[0119] In addition, although contrast falls a little when the direction of incidence of light source light and the orientation 
of a polarizing plate 81 differ from the above, the above contrast is acquired when the reflecting plate whose reflection 
factor is 50% is still prepared. 

[0120] Moreover, although a polarizing plate 81 may be formed in the upper surface of a substrate 21 and the display 
quantity of light falls also by this case, the above contrast is acquired when the reflecting plate whose reflection factor is 
50% too is prepared. 

(Gestalt 10 of operation) You may make it form a reflector 94 in the substrate 91 top screen side by the side of an 
anti-display in the gestalt of each above-mentioned implementation, through the smoothing layer 93 which consists of a 
resin, as shown in drawing 22 . 

[0121] When using the substrate 91 in which TFT (TFT) 92 was formed especially according to such composition, what 
(therefore, in this case, a reverse operation is made in a certain meaning with smoothing) concavo-convex generating of 
the front face of the reflector 94 under the influence of TFT92 (existence) is prevented by the smoothing layer 93, or a 
smoothing layer is devised conversely and the shape of surface type of a reflector 94 is made into a desired configuration 
for is made easily. 

[0122] Moreover, since the parallax which originates in the thickness of a substrate 91 when a reflector 94 has a function 
as a reflecting plate is prevented, it can also make it easy to make the visibility of a display image high. 
[0123] Furthermore, although the numerical aperture surely tends to become small if TFT is used since the light which 
carried out incidence also in the position of TFT92 is reflected by the reflector 94, this numerical aperture can be enlarged 
and brightness can also be raised further. 

[0124] Above smoothing layers 93 and reflectors 94 are formed as follows, for example. 

(1) Form the smoothing layer 93 which consists of acrylic resin by application etc. on a substrate 91. Here, if the 
smoothing layer 93 is formed with a black resin, the same function as black substrate 76of (a) a of aforementioned 
drawing 20 can be given. 

(2) When it constitutes the same display device as the gestalten 1 and 3 of previous operation, and 5 grades, it can form in 
the shape of [ desired ] surface type (irregularity) by performing press working of sheet metal in the flexible state before 
the smoothing layer 93 hardens. Thereby, it can form comparatively uniformly, and a complicated configuration can also 
manage angular distribution certainly and can form an ideal configuration. 

[0125] Moreover, when giving dispersion nature to a reflector 94, the degree of tilt angle may form different field 97a little 
by little by the pattern corresponding to each pixel as shown in drawing 23 every field 97. In this case, although the 
pattern of each field 97a is not restricted to the above-mentioned thing, it is desirable that field 97a from which the degree 
of tilt angle differs for every pixel is formed, and the pattern for every pixel has the same desirable thing. 

(3) Form the contact hole for connecting TFT92 and a reflector 94 by photochromism and etching. 



(4) Form a reflector 94 on the smoothing layer 93 by vacuum evaporationo etc. 

(Gestalt 11 of operation) Other composition and methods of giving dispersion nature to the reflector 94 of the gestalt 10 of 
previous operation are explained. 

[0126] As this display device is shown in drawing 24 , the glass particle 95 whose diameter is 0.1-1 micrometer is mixed 
into the smoothing layer 93 which consists of acrylic resin. Slight irregularity is formed in the front face of the smoothing 
layer 93 by this, therefore a reflector 94 also becomes irregularity- like, and it comes to have dispersion nature. Although 
the above-mentioned glass particles 95 differ more also in the size of a pixel in each pixel, when that it is the density of 
about ten numbers acquires good contrast from some, they are desirable. In addition, as a smoothing layer or a particle, it 
does not restrict to the above-mentioned thing. 

[0127] moreover, in giving the dispersion nature which has an anisotropy like the display device of the gestalt 1 of 
operation For example, replace with the glass particle 95 and particles, such as the shape of the shape of an ellipse or a 
short fiber, are made to mix into a fluid high resin comparatively. What is necessary is to give vibration to a substrate 91, 
to stand a substrate 91 perpendicularly, and to spray air on a resin film, and just to give directivity to a particle, after 
carrying out an application etc. to a substrate 91. 

(Gestalt 12 of operation) The method of further others of giving dispersion nature to the reflector 94 of the gestalt 10 of the 
aforementioned implementation is explained. 

(1) As shown in (a) of drawing 25 , form the acrylic resin layer 96 by application etc. on a substrate 91. In addition, 
illustration of TFT92 is omitted in this view. 

(2) By etching by the photolithography etc., as shown in (b) of drawing 25 , carry out patterning of the resin layer 96, for 
example, carry out fragmentation formation at the shape of a stripe etc. 

[0128] In addition, you may make it form the resin layer 96 on a substrate 91 by technique, such as printing, where 
patterning is carried out beforehand. 

(3) the resin layer 96 is softened in heating - making - the so-called heat - make it deform into the configuration where 
the cross-section configuration was roundish as shown in (c) of drawing 25 by whom 

(4) By forming a reflective film on the above-mentioned resin layer 96, the reflector which has the dispersion nature 
according to patterning and heat treatment is formed. That is, when patterning is carried out, for example to the shape of 
a stripe, the reflector 94 which has an anisotropy in a dispersion property (it has reflective angular distribution) is formed. 
[0129] Moreover, according to the above method, the reflective film which has dispersion nature can be formed, without 
using metal mold etc. purposely. 

[0130] In addition, the reflecting plate 26 of the gestalt 1 of operation can also be similarly formed in addition to such a 
reflector. 

(Gestalt 13 of operation) How to form the reflecting plate 46 of the gestalt 3 of the aforementioned implementation is 
explained. 

(1) As shown in (a) of drawing 26 , thickness forms the resin layer 98 which consists of the acrylic which is 0.5 
micrometers - 10 micrometers on a substrate 100. In addition, what is necessary is just to set up the thickness of the resin 
layer 98 according to the tilt angle of the reflector to form etc. 

(2) As shown in (b) of drawing 26 , form the protective coat 99 of predetermined patterns, such as the shape of a stripe, by 
the application of a photoresist, exposure, and development. 

(3) As shown in (c) of drawing 26 , perform sandblasting or dry etching from across, and remove the resin layer 98 of the 
portion in which the protective coat 99 is not formed. That is, since many resin layers 98 of the portion which does not 
become the shade of a protective coat 99 by specifically spraying a hard particle etc. from across are shaved off, the shape 
of surface type which has unsymmetrical irregularity as shown in this drawing is formed. In addition, in fact, although 
some are shaved off, since they become complicated, this view does not show a protective coat, either. 

[0131] Here, sandblasting is suitable for forming the shape of comparatively big surface type. On the other hand, dry 
etehing is suitable for forming the shape of detailed surface type. 

(4) If a protective coat 99 is removed as shown in (d) of drawing 26 , and a reflective coat is formed by the vacuum 
evaporationo of aluminum etc., the reflecting plate 46 which has the cross-section configuration of the shape of a serrated 
knife as shown in drawing 13 will be formed. 

[0132] in addition, if various patterns of a protective coat 99, the spray directions of sandblasting, etc. are boiled and set 
up or a series of above-mentioned processes are repeated, it can form not only in the shape of a serrated knife but in 
various cross-section configurations Moreover, you may form the lens sheet film 57 as shown in drawing 16 using highly 
transparent resins, such as acrylic resin, without forming a reflective coat. However, since it comes to have dispersion 
nature with refractility, while the lens sheet film 57 of surface granularity formed by doing in this way is comparatively 
coarse, and it changes the direction of mirror reflection light by refraction, when decreasing the quantity of light by 



dispersion, it is suitable. 

(Gestalt 14 of operation) The gestalt of this operation pays its attention to the degree dependency of incident angle of the 
reflection factor of a reflecting plate. 

[0133] As shown in drawing 27 , the reflecting plate of the gestalt of this operation is a product made from aluminum, and 
a reflection factor in case the normal of a substrate and the angle to make are 0 times is low, an angle is large, namely, a 
reflection factor becomes high, so that it becomes in the direction of slant. And this inclination is increasing, so that 
aluminum thickness becomes thin [ 100A] from 1000A further. 

[0134] At for this reason, the time of the dark state which will be shown in (a) of drawing 28 even if it is on monotonous, 
when such an aluminum reflecting plate 11 is used 102 [ namely, ] reflected in the direction of an observer since the light 
101 which comes from the direction of the observer who is present in the front face of a liquid crystal display (background) 
has the normal of a substrate, and the angle close to 0 times or this to make when the liquid crystal layer 25 is 
transparent - since the reflection factor itself is small, it stops posing a problem so, although it becomes things 
[0135] In order that the angle to make may go in eye a big hatchet and the direction of this side in which the observer of 
this 104 is although reflected good to some extent, this light 103 from the light sources, such as a fluorescent lamp which 
is in an observer's overhead location on the other hand, does not go into an observer's eyes, as a result a reflect lump etc. 
does not produce it. 

[0136] On the other hand, in the case of the Ming state, as shown in (b) of drawing 28 , since the light 105 which 
penetrated the liquid crystal layer 25 of the source 103 of an extraneous light turns into the light 106 reflected in the 
direction of the object seen at many a rate in order to carry out incidence to a reflecting plate at various angles, it serves 
as the bright Ming display. 

[0137] The result of various kinds of performance tests hereafter for carrying out the liquid crystal display element of this 
example is explained. 

[0138] Dainippon Ink PNM201 was used for dispersion liquid crystal. According to the manual of Dainippon Ink, it 
±.)l&£WCiLGRXf^ >h7 Xh (Pt^Hg letwork liquid crystal was obtained. 

>duced by the usual method. 
Brs - 12 micrometers. 

? vacuum evaporationo of the aluminum, and produced it. The thickness was 
)0A. 

pectively, the light source was installed in the 30 angle direction, and various 
Dn of +20 degrees. 

orv«f*-ast, and cell ** of each panel and dispersion gain (dispersion G- "* the gain 
fth of dispersion of dispersion is as large as a low) is shown in Table 2 In 
persion is indicated to be to JP, 7- 152029, A, i.e., G=pixB/E, the brightness 
the B is carried out in front here, and E used ** which is an illuminance 









3 


500 


10 


4 


300 


12 


5 


200 


20 


6 


150 


25 


6.5 


100 


35 


7 


90 


40 





x;vsj?(A) 




8 


100 


O 




200 


O 




300 


O 




400 


A 




500 


A 




600 






700 


▲ 




800 


A 




900 


A 




! 1000 


X 




1200 


X 




1500 


X 



ion G beginning to become large from about ten, and taking a big value to 



aluminum thickness would be changed and the grade of a lump [ reflect ] 
1 the panel was observed. The result is shown in Table 3. In this table, it 
3 light begins to decrease [ aluminum ** ] from per 300Aor less. In 1000A, 
display quality is bad. 



(Gestalt 15 of operation) The gestalt of this operation forms in a reflecting layer the reflecting layer which has cholesteric 
structure. 

[0147] Hereafter, this iiquid crystal display is explained, referring to drawing 29 . 

[0148] In this view, 21 is an up glass substrate. And the field is divided into the pixel section 160 and the black matrix 
section 150. It is a lower glass substrate, and the TFT array 92 is formed in the upper surface, three light filters llr, llg, 



.and lib which have red, green, and the cholesteric structure for blue in the upper surface further are formed in this order 
in piles, and 22 forms the reflecting plate. 

[0149] This scattered-about type liquid crystal display now, in the Ming display In order that a liquid crystal layer may 
reflect an extraneous light 103 irregularly, a part of extraneous light 106 goes to a user's eyes. A user goes [ all ] caudad. 
the extraneous light 104 reflected since a liquid crystal layer reflected regularly light from the source of an extraneous 
light with existing [ much / in a dark display ] in a user's upper part (reflection according to the principle of FARUMA) - It 
is the same as the gestalt of other operations that say that it does not go into the eye and the display of the light and 
darkness of a pixel is made by this. 

[0150] By the way, a reflection factor and directivity improve that it is the reflecting plate which has cholesteric structure 
in this case. Moreover, in order to form on a TFT array, disorder of the absorption of light by this and dispersion is not 
produced, either. Furthermore, since it is the reflecting plate which has cholesteric structure, there is also no cut of the 
electric field for making a liquid crystal molecule arrange. 

[0151] And in order to make it reflect in those who also look at the light which should originally be absorbed by TFT by 
this, the display which was further excellent in contrast and lightness will be made. 

[0152] In addition, and further, a color reflecting plate is prepared in a tooth back (lower part), or a light filter is prepared 
in the upper part according to this, and, of course, it can make it possible to accomplish color display. [ not forming a part 
of fight filter for every pixel in this case ] 

[0153] In addition, in this case, it inserts in the screen upper part (anti-earth side) by selection of the user of this 
equipment, and is good also as insertion of a mold fight (light source) being possible again. 

(Gestalt 16 of operation) The gestalt of this operation prepares reflecting plate llmade from aluminum c also in the black 

matrix section 150 of up substrate 21 tooth back in the gestalt 15 of operation, as shown in drawing 30 . 

[0154] (a) of this view is the case of a dark display. The reflected light 104 by which an incident angle comes out of the 

external light source light 103 to the exterior since [ although not decreased so, ] it is mirror reflection, eye a big hatchet 

and does not go in the direction of a user's eyes. Moreover, although again reflected out of a lower substrate by this 

reflecting plate, since the incident angle is big, the light 101 which is not desirable from a user tooth back is decreased 

greatly. 

[0155] the light which was again reflected in the lower part on the other hand by the reflecting plate on the tooth back of 
an up substrate in the Ming display - general - an incident angle - eye a big hatchet - a reflection factor - it will be high, 
will become the light 105 again reflected in a user side by the lower reflecting plate, and will be used for a display 
[0156] Thereby, the good display of contrast is made. 

[0157] As mentioned above, although this invention has been explained based on the gestalt of some operations, this 
invention of nothing being limited to these is natural. That is, you may perform it as follows, for example. 
[0158] 1) In the gestalt of each operation, although the example for which the complex layer of macromolecules, such as a 
polymer dispersed liquid crystal and polymer network type liquid crystal, and liquid crystal is used was shown, it is the 
other dispersion type display device which displays by changing to dispersion states, such as a thing, and transparency 
state which control the existence of the alternating voltage to liquid crystal, for example. 

[0159] 2) In preparing a back light unit in the tooth-back side of a display device when using a one-way mirror like the 
gestalt 7 of operation, or when using what has a translucency somewhat as a black substrate, and performing a bright 
display, while turning on a back light, in stopping power consumption small, a back light is switched off and it is made to 
display only by outdoor daylight. 

[0160] Or in a carried type, the folded type light which irradiates the screen from the direction equivalent to the upper 
part of the screen, and a push-in type light are prepared. 

[0161] 3) Various gestalten of each operation are combined. For example, the reflecting plate of the gestalt 1 of operation is 
formed by the one-way mirror like the gestalt 7 of operation, or the polarizing plate of the gestalt 9 of operation is 
prepared further, and it is carrying out aiming at reduction of the quantity of light by dispersion of mirror reflection light, 
and reduction of a reflection factor etc. 

[0162] 4) Prepare a light filter and enable it to display a color picture. Moreover, in the case, it changed to red, yellow, and 
blue and cyanogen, the Magenta, and the filter and reflecting plate of yellow are adopted. 

[0163] 5) Form the transparent membrane which prevents the absorption of light in the film interface from which a 
refractive index differs in consideration of the wavelength of each color in the case of color display. 

[0164] 6) Although it may not be desirable, it is made to make it arrange certainly magnetically in the gestalt 11 of 
operation using magnetism or a diamagnetism metal thin line from the field of a weight. 
[0165] 7) Similarly it changes to glass and is considering as the silica or the Plastic Ball. 

[0166] 8) In the gestalt 14 of operation, the reflecting plate is produced in the dielectric multilayer (dichroic mirror). 



• [0167] 9) Liquid crystal is the thing of a horizontal electric field impression method. 
[0168] 

[Effect of the Invention] In this invention, the following effects are done so so that it may understand by the above 
explanation. 

[0169] Decrease the brightness of the reflected light or outgoing radiation is made to carry out in the direction which 
cannot go into a visual field easily, exclusion or since it mitigates sharply, neither brightness reversal nor the fall of 
contrast can produce influence by the reflected light of outdoor daylight, such as brightness reversal and a fall of contrast, 
easily, and good display quality with sufficient visibility can be obtained. 



[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] It is drawing showing the composition of the reflecting plate of the conventional scattered- about type liquid 
crystal display element. 

[Drawing 2] It is drawing showing the composition of the reflecting plate of another conventional scattered-about type 
liquid crystal display element. 

[Drawing 3] It is explanatory drawing showing the display action of a scattered-about type liquid crystal display element. 
[Drawing 4] It is explanatory drawing showing the busy condition of a scattered-about type liquid crystal display element. 
[Drawing 5] It is explanatory drawing showing the direction of the reflected light of the conventional scattered-about type 
liquid crystal display element etc. 

[Drawing 6] It is the cross section showing the composition of the display device of the gestalt 1 of operation. 
[Drawing 7] It is explanatory drawing showing the refractive index of a liquid crystal molecule. 

[Drawing 8] It is drawing showing the composition of the reflecting plate of the display device of the gestalt 1 of operation. 
[Drawing 9] It is explanatory drawing showing the optical path of the reflected light of the display device of the gestalt 1 
of operation. 

[Drawing 10] It is explanatory drawing showing the direction of the reflected light of the display device of the gestalt 1 of 
operation etc. 

[Drawing 11] It is the cross section showing the composition of the display device of the gestalt 2 of operation. 

[Drawing 12] It is the perspective diagram showing the composition of the lens sheet film of the display device of the 

gestalt 2 of operation. 

[Drawing 13] It is drawing showing the composition of the reflecting plate of the display device of the gestalt 3 of 
operation. 

[Drawing 14] It is explanatory drawing showing the optical path of the reflected light of the display device of the gestalt 3 
of operation. 

[Drawing 15] It is explanatory drawing showing the direction of the reflected light of the display device of the gestalt 3 of 
operation etc^ 

[Drawing 16] It is drawing showing the composition of the lens sheet film of the display device of the gestalt 4 of operation. 
[Drawing 17] It is explanatory drawing showing the optical path of the reflected light of the display device of the gestalt 4 
of operation. 

[Drawing 18] It is drawing showing the composition of the reflecting plate of the display device of the gestalt 5 of 
operation: 

[Drawing 19] It is explanatory drawing showing the direction of the reflected light of the display device of the gestalt 5 of 
operation etc. 

[Drawing 20] It is drawing showing the composition of the reflecting plate of the display device of the gestalt 7 of 
operation. 

[Drawing 21] It is the cross section showing the composition of the display device of the gestalt 9 of operation. 
[Drawing 22] It is the cross section showing the composition of the display device of the gestalt 10 of operation. 
[Drawing 23] It is the plan showing the composition of the reflecting plate of the display device of the gestalt 10 of 
operation. 

fDrawing 24] It is the cross section showing the composition of the display device of the gestalt 11 of operation. 

[Drawing 25] It is explanatory drawing showing the manufacturing process of the reflecting plate of the display device of 

the gestalt 12 of operation. 

[Drawing 26] It is explanatory drawing showing the manufacturing process of the reflecting plate of the display device of 
the gestalt 13 of operation. 

[Drawing 27] It is drawing having shown the angular dependence of the reflection factor of the reflecting plate of the 



display device of the gestalt 14 of operation etc. 

[Drawing 28] It is drawing having shown the operation principle of the gestalt of the above-mentioned implementation 
similarly. 

[Drawing 29] It is drawing showing the composition of the display device of the gestalt 15 of operation. 

[Drawing 303 It is drawing showing the composition and the operation principle of a display device of operation. [ of a 

gestalt 16 ] 

[Description of Notations] 

11 Reflecting Plate 
11a Minute salient 

llr, llg, lib Color reflecting plate 

12 Reflecting Plate 

13 Complex Layer 

14 Reflecting Plate 

15 Display Device 
21 22 Substrate 

21a, 22a Transparent electrode 

23 Macromolecule 

24 Liquid Crystal 

25 Complex Layer 

26 Reflecting Plate 
26a Heights 

36 Reflecting Plate 

37 Lens Sheet Film 
46 Reflecting Plate 
57 Lens Sheet Film 
66 Reflecting Plate 
76*78 One-way mirror 
76a Black substrate 
76b, 77b Reflective film 
77a Transparent substrate 
78a Transparent substrate 
78b Reflective film 

78c Reflective film 

81 Polarizing Plate 

82 Reflecting Plate 

83 Protection Resin Layer 

91 Substrate 

92 TFT 

93 Smoothing Layer 

94 Reflector 

95 Glass Particle 

96 Resin Layer 

97 Field 
97a Field 

98 Resin Layer 

99 Protective Coat 

100 Substrate 

101 Incident Light from User Side 

102 Reflected Light of Incident Light from User Side 

103 Incident Light from External Light Source 

104 Mirror Reflection Light of Incident Light from External Light Source 

105 Scattered Light to Lower Part of External Light Source Light 

106 Scattered Light by the side of User of External Light Source light 
150 Black Matrix Section 



- 160 Pixel Section 



[Translation done J 
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±T*fS]=fc o fe£*^ri6]©^j£v^ffi©*iS]f'«taa 

m&m i f2«««ta§y^ B B B «^^^. 
[»*3Bff] HtrtBS*ttSta^a«, 

jjss i * b < aw*^ 2 te«©fcas^i%g^^Tp. 

4 ] ffiies#tttta w*. 

iRaaiatsai - **^. 

5 ] i»8BS#«:*a*&H. 

AftLfc3t*s^tt&^r-r*«H©*K*ic«aa-B-T3S 
aa**a*ttjiai«a*anj: D«*snTv»*i: t 
ewk&'rsM&a i ettofkaaaKA***?. 

[«f#B6] IKIffiJi^ttSiBfRa^aWU 

tT589*3a 5 BBmaHfcaSIMcJI***^ 
7 ] HflSBS*ttSj§«ta^Stt. 

hb#K8]- A»ufc?e*«as-tt*Ka««taii 
ais-*2ii«fiitfc«)o#to<5*a2ii*ai. -K*a 
sa#a©*s®«*»&A»u «ffi«ic*asnfc3tt 

fc*affl«»*«*^fc*v>T, 
±aa«a»a*sk*«j8a«S8©*#t. «an*tt*^ 

5a»ft«M*as«>tfciit*«r*frs*as!«fi 

15 75 SI i% 

±I2A»£ «t 0 t>±ElHWA©*3*«** < fc* J: 5 Ktt 

dfe nx^zzt s«r* t-r * w.*^ 8 B2«6©«aiai« 

l 0 ] MBmttAXX^Skfc 

±Esat*at«fc o««anTv»« ct*#ttt4i 



2 

im. 8 e b < 9 flEKoaasMtaa**^. 

[tt&gi l l ] (KfffifflW A«H#att. 
±ER»*»K:. S»jfi©Sii««8*iii(iDft»l:»L 

o lEiEoittaaiJKa*^*^ . 

1 2 ] ffif2R»*»H;, 

nxi»*i:t*«r*fr*ai#ai 1 aB*©*as*i& 

[M*4 1 3 ] iWi2iii&f£!^M^a«< 

«j*$nT^ac:ts«f«fr-5is*«9E*©ttas! 

[ggjJcJB 1 4 ] i!uf2B#r j§ii^att> 

g© h -5 fttjp n $ nx v» -a c t & #m t r * 

m«9( i 3 aEiRoftaffiftcsa**^. 

1 5 ] HflfBBSfaa^ Stt. 

8 ettottasfca&i;*?. 

30 IRaS!*****^. 

mis] xi*L«:3t*«aa**«a«»ta 

asii^gcos^MiTi^AWb, #iB«K:«asnfc 
ftRtfsaLfcfts^sflucKst-rsKtt^atfefli 
Afc«affl««*«*^ic*v>T, 

Afcit*»*.t'r4«aa!»£S«** : f. 
1 9 ] mmm^m^ 

^©RMtttigjMfei:. £fc«^©S«tt£85:iKtt<i:£ 

2 0 ] MaBRW*a<Wt©SW**» 9 0 % a 
TT&£^££#m<hT£HS*ffll 9 85*©*aS!!«cft 

«tr«w*9ii 9 aE«o«as«£*«^* : f'. 

50 TF^fo 



18682000-105366 (P2000-1 05366A) 



(3) 

3 

tttasiiKA&K*?. 
vm^m 2 4 ] suaB«3t*stt. 

5it*»li:t5W*a2 2Gtt©fta£ttJIX** 
7. 

[»#Jg2 5] Wt2^'>^Stt. 

±E*aaa*a©*«iB«icBnt6nfc, saw 7 

a 1 8 BKoaasacaa**^ . 

iss-a-*Sia«aitt«jo#to<b*asia¥at. »« 
aaii*ft©*sB**»&Aitu #B«»:*a*nfe 

«±£**&ttaa*«»** ; F©«ifi:#teK*^T. 

^^y^ts^rbT^sct^at-rsiRaaiJss* 

[amm27] A».ufc3t**as#s«attS8ta 
as**satt*ik:«ioetos«aaia^iB!i:. »« 
&»ii**©*jSBMia>SAi#u «Bi«K*asnfc 

«**^©§sig#&. 

tit«2 8] A»Lfcft£*a3-a:sttattffi£8 

a2ii*fto«*ffifir^5AWL/, wfflWfcatasnfc « 

*±fc«*fc*as«ft*** : f©«a3Sract*t»T. 
±eR##& * »j*-r a »c. 

J£j#7>xy yi SWLTI^S - £ &W«tr5«aS8«t 

[ss*®2 9] AWLfc3t*«aa-&*«attffita so 



ia*-&saiattffit»c«io*te**aj8js#at. r» 
aaa*»©*jSiB«*»5A»u. «afiiK«a*nfc 

«±c«*fc*aa»»**** : f©Sji*ffiK*v>T, 

±B**©lfel»C»LT««Lfc*lftI*6, ±tB«MH 

±E#aR©Bfc£anfcttffiH±KKWHS»JST4R 
•»JI»i«XT-y^t«#UT^*i:tft««t"r**a 

iB«aa a k *je * w not % nm & m&? z> mmm 
m&m 2 7 . m&m 2 8 * l < »hf«« 2 9 ig®©«ta 

' ia^-&*aia«!Btfc«o*to**aajfl*at. «« 
±Ksw^a«, 

AW>t**-t©tti»»c^bTtt-rAflic«fcDsw** t ffla 
imxm 3 2 ] iaiEA8tatt#s8t*raR9*^Rtt» 
imm 3 1 fl3«©*as«ts«**?-. 

^ts«f«i-ra»*JS3-i*u<tt»*Ji3 2tB«© 
iRaiiMta***^. 

[w*B3 4] iaisT^sKRit^att. 
TT^a^fjyji/s^sit^aT'*^ n t ztmt-tz 

[ffi^JK 3 5 ] 1W1E A»fttt?¥R»*»RSt*att. 

*t-rs»#«3 i«b<ttg§*^'3 2 seftDtta&ft 

• [»*S3 6i ffiiE*aj8)a#att. 
«a-r*«ts©«ay-f >a»2 o~i 0 0 ©*>©£&« 
x^tdsmf-i >amawe*ft££*»«£T*ii* 
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5 

aa$?a©ii^®«fr<=.A&fu mwmizmfLznrz 

[M*® 3 8 ] ±mmn.mm^m^m^t, 
T&mmnzmmmmm ©t ftth AfcT»7 

±ST»S«±OTF T7H ±K}gJ$Snfci«JiJitt 

*^3 7 sEWoDiifcaaiiftaa** 1 ? . 

±fB*aiS^©S«/uT# ?Tf-2>±T©»*© o 

■*iiffiTFT7Kos«snfti*±. ^iSHsfi 

BMJH TFT7H ±C«aaiB¥8CD^Woft 7 

n , «*ii¥«jfflsit**«Afc'it*»«frs*aa! 
«tasf«sa*^^. 

as-a-43iitt«iK:«ioeto**aaia#ai:. »« 

a2ia^gi!©**®«*»6A»b.. HFffi«K»a*n:t 

3ta^aa Lfc3t«a«iB«^swr *s»*a t 

Afc«aaiKa**«^K:*t>T. 

±ffi*a»il^ as*A-T???«Ef *±t©*«© o *> . 

^^i?»«ct*i#«fr**as!tta^*^. 

[0 0 0 1] 

Rtf -toKjftfcifcfcBB"*"* *>©T*5. 
[0 0 0 2] 

[fie*©fe^i] ^*«to, y^h*7ro* (t 
n) s?!©^&g^^##<ffli>£>nTt>£. ^©Stk 



(4) 

©. was* (a**) ©«^7?t>. flS3ts©«3ttWitc— 

[0 0 0 3] Ji©^*5feS-r«fc«>. «liltf«fBBBB6 
1 -2 7 0 7 3 1 *H\ »HI¥ 9- 8 0 4 2 6 *HcHI* 

*b<e**35ri<*i»cift<«k5KUfc"bo*«»6nTv» 

7^7^ (») HHMfc, *Rttfc.!f©«/h3&ei 1 
aSEStlgl llC»JfcLfcD. 02© (a) KS'T.fc'S 
1 2 ®KSJPReiK2M*lr Lib: 0 bT, JKA!J£ 
UT?tM©$) -5 g7KlIffi©£l-«£>±*#> 6 A W L Tz.%*m 

20 ^C-tttBJtT?**. 

[0 0 0 4] ifi^, iB3tt1R*^StU&^*** 

OT^3>tta£*XTO®3wasHKAa9*?tfH 

/Wl/f^^K' 9U (BiiBPtt 22 11) 

levins J: 9 ic. i#©»«isjfc:?B$HPiisa©«£ 

n-enmffi^tt^ti, e:n£>©«is^©*ffiEPii]©*' 
dt, ±B*^flc«3&«3(ie©«a««*fceaii« 

[0 0 0 5] a#«fctt, «Atf«rRi¥ 7- 1 0 4 2 5 

• affi*f©«ffi®j<cm&#£!g:tt, asiw©*#<*:jBi 

ff^nso a-&#)i7j«as[a«ffiKftofct#k: 
«, AWbfc^*«a^frBT»asnT«*#©jg« 

40 siRKtts^*^ ©sffi«i»*ia]itT*asnfc3tt35*ffl3tt 

[0 0 0 6] MSC»g©ti*£0-3 it t>©t LT 

tt. rs I D9 7^-f yiX hj (The Socie 
ty for Information Displa 
yffl 1 0 2 31) ICjBfE^nfc IRIS (Inter 
nal Reflection Inverted S 
cattering) tftSnSttaSSMcS^SH 1 ** 
so aetlT^-S. C©S^^^tt, 03© (a) ItZTFfT <fc 
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7 

■2ttTmffiM\Z1t>}\,f£>n2>£?t l Zt£-oT&iO. CtUCj: 

am^nhn^^oizu-oxi^. 

[0 0 0 7] m^T'&Zrf, ;mtt^<©*§ 

m«#w±^i^^e*fc^7 , e^0 3co (b) \z 

£{;:J;D&£tt3o fix, ZOKMUl 4©^Btt, 
[0 0 0 8] 

[»0^^«ftbJ;^i:-r^ilMi] b^L&rt*e>« d©J: 

<&£>&©©, B&a*p#tc«. a^a^siis 

3tfmm®:mztzz>(DT\ 03© (b) k^t^-s^ 
is^*« 1 3 izAmvtcH-m^<D£3im.'&&mzmi& 

So ) 

mzz.n^mmvrz t 7-\ ; ya±yD— j pm^m^ 
1 5 zm®iziLTfzwm-cm^z>me><Dftx<DAMjjfa 

H{££JI3#|fO&£©KfiMc^T\ 0 5CS^ 

[0009] i5ii ^©AW*^^a-rt)©-e, 
s^o^e.ro^i^^.fcoTAW^-^ff^g^iaffltcg:^ 

Lit#fa£SU i*&Ori^©i£ItK<fcoTAfcWft* 

[0 0 10] ^3fc©5!ftftttIE£ML£«£{C 
faKtnS. StISfEB©-S$t::£lAT\ £fc«± 



\zts.Z>, 

[0 0 11] Z\<D£otek&Zmi&-r%&Wi£LTte. 

Tinternational Display 
Reserch Conference 1 9 9 7j 
(The Society for Informat 
ion Display TO 2 5 5 H) KfcKSnT^ 
ScfcpfC, ^£&Ji©«®»;:0OT&^7^A£l£tt 

[0 0 12] H^te^^UASrlStt/t^T 

[0013] L*>t>. mzKyt&tefr-rt, msvzmm 
«6, £^mmmm-vti>byzb<D&Tm*:m<z£\z 
o [0014] n3t**aeaE*as-e-*«:«>. s 

[0 0 15] «rM¥8 - 1 5 2 6 2 O^tCi^T 

-#C!)ffifc:S62©»9l«ffi£3rU ffi#<OBBfcfftj£:#Gl 
*> b A«rT5ft£KM LMt2#£#faJ^^ b© AWft 

©-g&x«£Si$ & a jar a «c * *r a st^KW n t , 

o i2©Mc, mffEfgl ©»1K<hf!fii2fg2©»«<h©P.fl 
[0 0 16] bfrb&^b, COi^CttljRKWSffl 

[0 0 17] *Wfc©ES*3fcfc:J;*I?»S#l* 

it. 

[0018] 

o [0019] H§*® 1 tem©^9]tt, *#©#*iTA» 
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(6) 

9 

(Rt) ttffitK«t)#to**aaii*ai:. KfftaaiM 

*#-r«ieHo*iftic*as*Tffl»s-fr*ji*tt*a 

[0 0 2 0] Sfc. ■f#B2B*©»WC*V v rtt, & 

^ttffta^aa. KasiSftS^sti^fcAWUfcjt*. « 
H©3EriRiic*as-a-Ttuw**6J: , 5t:»ri6snTt>« 

[0 0 2 1 ] giSf*ffl3 82««)36WfC*^Ttt. H 

[0 0 2 2] *fc, W*«4lE*«)5SWC*V»Ttt, & 
^ttSSta^Stt, St^uIoSlc&ttS 

So 

[0 0 2 3] »*«5E«©3EWfC*JViTtt, H 

i«!ifc*aa*Taiia-&*»*ttaii*a^skK:«k o« 

[0 0 2 4] Sfc, W#£6ffi*©3&lJBfc*5V>Ttt. II 
**lRj©lft4SA«±T*l*]Ott*«fc 0 fe**t>i!bflMft*?ft 
[0 0 2 5] Sfc. B9*3B7BB«©SSWK:*^Ttt, H 30 

[0 0 2 6] £U:©«fc-5K. aattK&fcttSrfff*. 

aii«a^a^«^5^<tfCcfcD, **H®tc^its± 

■tzmmvumz. «affl«»***^fcx»bfc**» 
*aanTH»*i-flKHiWT*oT, ^ (a#%M 

£75ftK?£3) ©RSWtt^ftilftU Rfcfft©»S£ 40 
4^tt«6f^bTl»*A <»*.' jS«©iEiB3&lflI-€-©tt« 

[0 0 2 7] «^8IE*©SeWCiS^Ttt, A»Lt 

jtt«*a****a«»taiis**aii«i8iic«o 
»to*«aaja#at. Mfifcaa$^a©s*wj74^ 

AWL«B«fc*a;£ttfc31«tfa»Ufc3tt*«*ffi« so 



^K»-rss»¥ai:s«^.fc«as««a**^f'* 
ht, ttaaa^atfaaflMB©*^. aastt&s 

[0 0 2 8] H*JS9 8E«©3fiW»C*V»Ttt. U 

W^^JE^aiJ. A8tft«t0t>m»ft 

[0 0 2 9] *jfc, W$£l 0E«©f!WH*5^Ttt, 

mwagM^att. sw^atj;o«i^$nT^s^t 

[0 0 3 0] Sfc, i!*SU 1 B*©$6Wfc*t>Ttt. 

ffia*^«5E*att. sa*#afc, sat®©^***^® 

[0 0 3 1 ] »*JB1 2ffi«©38WK*ViTtt, 

[0 0 3 2] Sfc. 3Bfc©3fi9JK:*3^Ttt» 
m*fft^M^a«> A»Lfc:ft£B#T£-tiTai!£-e-<i> 

*. 

[0 0 3 3] 4E«®»WK*t»T»4. JB 

[0 0 3 4] g»*Sl 5l3*©f£91K*5lr>Ttt, 

a»faji^a«. :g*Hffifc£tt5±T7jft©»r®jEM* 
a«. «sc©^fiu>x«*fctt7 p u XAttfc»^*nt 

[0 0 3 5] Sfc. 6 8B«©f6Mk:feV»Ttt, 

matasH^att, iRasMaassif^fcAWLjwfe 

[0 0 3 6] *&, 89#E1 7aE«©fBWt*V»Ttt, 

mM^^M^a«, s»wjhDU7^tt (l 

i t t o r owSOSIfgi) t-^fiicSnSi<t(CctO 
[0 0 3 7] JJUWD.fc'SlC, »fffl^tt^¥01/>X^ 

£-5©T« f?ise^a>h77,h (9Jie©»Ktfc) © 
[0 0 3 8] M*)fil8E«C5S»Jl:*HTB. A*fb 

fc3tt*«as***att»taiis**aii«««i:K«j 
0 *t> *'«aaffl#a t . . K«aaMi*aoa*iBii*» 

6A»b*B«IK:*a*nfc3ttatfailbfc3t*aE*iB 
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[0 0 3 9] £7c, W#3f 1 9E*©3S9JfciSlr»Ttt, 

«d>*att, taattt. $fc«^(7)s»tt 

[0 0 4 0] ffit;Jc3H2 0aiO*WC*HTH:. 

K»^a©ft©K8t**«9 0 %errc*3 

[0 0 4 1] £fc, 803*312 lE*©f8WC*^Ttt, 

[0 0 4 2] fi}*«2 2l5*©55W»r*^Ttt. 

M'>^Stt. rr£©«£fa©ft£i6irf3<Bft^atC 

[0 0 4 3] 3B«©»WIC*V>Ttt, 
ffltt^att. «3t*l^3ft«**PliSfc*W-«'te&*lftI03tt 

[0 0 4 4] Sfc. K*a2 4B«0*WIC*^T»4, 

[0 0 4 5] Sfc. M3g£2 5Ei©5SfJ:6WTH:. 
Sf*«7 0~9 5 %©ffi&:7^;UAT&3;r 

[0046] h±0J:3k:. sftf^SJckasatJtas 

7fe©»S &gWt5^i^f5©f, 
[0 0 4 7] gff#£2 6BB«©5SMH*V»Ttt. A*tb 

fc3t & ma s -a- * t mm $ * * a mwm t \z m 

[0 0 4 8] Sfc. mim.2 7E*©fgiflC*^Ttt, 

tcujoo^ststaaa^at. tt«aaa*a©as 
fc©{c, »«±fcBfjeo/x^->o»Ki*»rirr*x 

©«ffijWJrftO ft* * #f -5 «fc -5 tc gJB $ * « 7. r- y V 



(7) 

[0 0 4 9] a»*3B2 8flB«©fSM»C*^Ttt, 

A»b)«fc£*as-&5«attB£aastf*affl«ffi 
tc«jo8to**asa*at. smaaa^a©^* 

^BtJ^EttTSEW^at^ffiATcmiM.II^ 
[0 0 5 0] B8*S2 9E«©3fiWK45lr>Ttt, 

aw t fc^t * «a £-t± s ma«<i t aa $ -a- & mmvtm 
tKiiaostosjRaaa^Rt. K»aaa^a©it* 
Bflw^AMbwsfijcmasnfc^arxaabfc^* 
a^iSffl!i^ss*-r5Ri**at*«*±K«^.ife:«as! 

«K7-fXy5 1 >^»©ffla*ff3CtC«k0. 

[0051] sfc, at^3 oaa«©«WK*v»T», 
. sifi^fflLT. *a»«#af;:*EE&wj[rr«tWi 

so jft, HAtfEttHUMT* 0 3 bTlr> 

[0052] £ft&K«fc0, tkaftstfTssa^a* 

[0 0 5 3] 88*^3 lB«©5BMK:*^Ttt, AWL 

fc^ & «a $ -a- * «attffi <t aa $ * s aa^si <t ic « 
^©*r*s. *>*7-e«o»t)ft*fl*^tri»aaii* 
at. K«aaa*a©a^®«*^AWb, wawn 
«asnfc3tayfaabfc3iie&5S*ffifl!i^RWTssat 
io ^at*«^fc«a^ffi*^^{c*viT, E&M?a 

tctosw^^ffla-r^A^ft^sw^sw^a-e 

[0 0 5 4] «±©«J«CJ:f5. Wmrfffitfim<D£ZlZ 

. [0 0 5 5] W*B3 2E«©*WK:*^Tia. AWft 
A»ft*tffilHc»bTft-rftS*«*aSfRI*****i 
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13 

[0 0 5 6] U±<Dffi&UZ j; 0 , ftig<hS*ffl (5St 
ffl) t«Iffl#©&-rftfl[t©IW« i l)*0, «*3&*l«ttffi 

(Dtgizm*&w£M.%A<Dfim^<DK%imt'pts.< ft 

[0 0 5 7] m$MZ 3E«©56WIC*^Ttt, A*f£ 
t5t*l:$«oSife*D> -tCD±JWFftE8MS£ 

[0 0 5 8] ^±<D«eg(Cj;0. S^ffi^LTa^ffllr 
&»*lfilA^e»XrjT<a3tSi:SI*Snji<, ^<a-# 

i&*#ft<*fc£»ft=i>h7;* htfWSn*. 
[0 0 5 9] 88#B3 4E«©5BiJHlC:feHTtt. 7^3 

[0 0 6 0] «±©«ritt«k D> fi»fcK«tttt**»S 20 

n*. 

[0 0 6 1] |f*^3 5fiB«036WK*^Ttt. AMft 

[0 0 6 2] EJLt©»j5jGK:«fc9> EttJtAlttJgft&MB 
[0 0 6 3] §S*B3 6.E*038fll:i^Tli, *aa 

a^stt, ttat5«io*ay'f >. (g=ttxb/ 

E, i d tC B ttffi#fctii*t2 EttflBSE) #2 

' o-i o oo'bosfiifflbfcjiwy-f >»«sl#rt» 30 

[0 0 6 4] «±C0ffifi!clId;0a>h7X hTWftft 

-So 

[0 0 6 5] ffi*«3 7B*©*WK:*l»T»4, Alft 

fcjt ft »a $ -a- * i&attffi <h siB $ -a- * a t k «j 
•5#to««a2is*at. Rttaaa^a©a*Bi«*» 
sa»u «ffi«Kttasn&3fc&tfsau!«fc*«jj* 

EtilftWT -5 3 1/Xf'J y H t ft#» « 

[0 0 6 6] ±tB«JStCJ;0> 3fc©WflJJfl*a«tt*0, 

ttvmtfm 5<3>h5xht>jMf£fta. 

[0 0 6 7] M«9I3 8B«©»WK:*t»Ttt. »aS! 
ScS***^. T8Ht««KB*B»fflOTFT7U 

0, 3WfU"^5»?Stt. TSBS*±©TFT7 
[0.0 6 8] ±GMj££J:0. T F T7 U-f fcJ:5>tO so 



14 

[0 0 6 9] tt&9!3 9Btt0>&H££fr>Ttt. AMI 

ffi{aij'NSMi-ss^atft«iA^«ag , J^H*^^T 

RiSiJIgglfjffl TFT7K CftaaiH^ gkC9^l4»r3 
fc7l/-f »3tS*JfflS»«*«IAfc - <h ft*HR t UT^ 
*. 

[0 0 7 0] ±tS^fiKtr<t 0. TFT7Hl:=tM© 
9WW«KrJkSttS. 
[0 0 7 1 ] 3»#£4 OIEtt©36Wfc£^Ttt. 7K 

[0 0 7 2] ±E«b6ICJ:0. #©fijfflsprt«fil±-ra. 
[0 0 7 3] ffi£«4 lgE«©56WC*ViTtt, AWL 

fcft ft «a $ * * fltattfig <t a® $ * aa^is t £ « 
os*>a«aaa^&i:. K*aaa*&©*jsffiffl!a> 
&a»u KfiB4at:«a$nfc3tt&tfajabfc3tft** 

£*sv»t. «aaia^ft»^# ; dE-rs±T©s«o 

Tft-Tft&^Aft B t'S^WA" 1 34 $ n 

fcffi»*rtlttS»*^' 5 y * v h u ^ x -c& Z> Z. £ ft » 

[0 0 7 4] ±8B*Wcf;:J:D, ft©*iJffl?J^ft±-f- 

[0 0 7 5] , 

mm i cD*aa!*»jRwJiH t K: , 3v»T. a 6 ~0 1 o ic 

m~3^TmWTZ>. uOg^^fll. ®itc^-rj;-5 

£, *n^ftlWH2 la, 2 2 aAt^Snfc 1 *t 
©112 1, 2 2 0IWK. «aaa¥8iLTOK»f 

2 3 £$112 4 t©«^12 5*«iS!^e.nT«j«sn 

[0 0 7 6] ±IBSffi2 1, 2 2tlTH ^7Xl>i 
«=«B«»jfift*UTl»at>©T»*. ft*. H6C45lr» 
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[0 0 7 7] ZZX\ ±8B$cJI2 4f ©f&Hfr^tt. M 
x.«0 7 K#ta»fc*-f «t o\z. tf-«D#-;ncttl 
fcfi«n#C!)»tt*l/T*0. ^©ftMJTjfaWJBflr^n 
e^f2 3©Ii$npitL< > g**|6l©JBSr 

*n o «v^-rnfc±teasT^n p ts^^.t'Sicia^s 

nTlr»*. Sfc, 3HttS2 la, 2 2a 

m K«ffi*»aap a n* t . ftM^A^Vft a««>^i«) k 

ifn<«fc5f;:ftoTV>*. 

[0 0 7 8] K*t1£ 2 6 ©gffiKte, 0 8 K^l" «fc -5 

M) tt-e. &&;£fi©ift¥#±T#ffl©ifi*±9t>** 
^OBR2 6 atffl&SSn, S*ttfi5:a^®tbTt)^ffl 
•r*«t5t:a:oTt»a.-Ta*>-B. t£5fe©g^*^©ck 
5l:SOT2 6 ' ©£Jftffi7!^Htc^/£3toT^*«£- 
Ktt. 09© (a) K^-r«t5KA*t3t**iES»*tlS 
OKWLTv **JfiO»SB 1 ©Ett«2 6 ©if-g-Ktt. 
19© (b) (C*-tct5.C. &**!SaKW2n, *^ 

3 CftoTi^*. 
[0 0 7 9] ^©.t^stta^S^CiJ^T. 3S^m<S2 
la, 2 2 amiC«E#t&AldnTi>&t>«&lCl&. * 

wu^^tt, is»f 2 3t«S2 4toi^ffi?£aia-rs 
ritcffl-«©*(S]tcBSf-r^o -tftto-b. asf*©57. 

ton*. u*»t>, I*»i2 5 0fi»«2 6lii:iac 
n, ©t. K»a&«**»frton*. 

[0 0 8 0] 21a, 2.2 a |WK:J?rj£® 

*JE#Wjn£to.*<h, iS,2 4 4 I 0M»m ftW* 
l6lA««a*i»tiS5*lSlfc:i6l<. 1S-&#:*2 5 

^©7t©AW*(*]tc43tt*i«^ 2 3 ijffiS 2 4iffli 

«2 6 c±oTH*i4^ ; tr*j;'5nag:«$n. s 
jsawsnfcjtasjt (fl-ft) «. raai:««RT*tJ;3 
icasatsn*, 

[0 0 8 1] -£-ni0A, S$Mtt®Iff®£Rlil (ffl 
$Q) T«7feiS7t©SW^«y7-y^-7h l J^7.lca4iR 
SnfcO. ffi©*|6i^fT-3fc«3bT. »f£#©B. Tft 

to-fc-ssptrAb-r, vtscitsa; (na*) swfton 
*. 

[0 0 8 2] £&, ±G1H«Q«jttA«l6H^&flBt 



(9) 

/<? 

>b7>x h©flrF^>ft n. 3g*±©»»a5A« 
i&i$£n*„ 

[0 0 8 3] ±§E©J:'5fcjg91«ffi2 1 a, 2 2 a Ifil'v. 
A3jtftH*rtfilfTton*CttC«t:0. hv-yXH 

&A*s^sn*. 

[0 0 8 4] ft*. m^ntt*a^^^©sgiijic«, T 
io ft mi&b tm^ttw. mmjj&zmfe 
anr, **g&©««EE£ffliDUfc«££e 

[0 0 8 5] ft*. ES*« 2 6 ©*BHMKtt, ±fB©cfc 
pKBST, h7-f ^©flaB2 6 a*«»j«Snfct>©K:lS 

b-f. ia^Fi<«iKst>fintt©os5!ftt**«»j«3nfct>o 

*«Ctt©i£bffl5*«J^fi)t$nfc"bO*:t*Tt)«t^. -r&to 
*», Ea*#©&aeflW*«*tf£*HBi©±T:#ftJ;?> 

2) *mw<Dmm<Dj&m2CDmft,mmM 1 i& 

**^Kt?V>T. HI 1. 01 2 Kl£:ftiTK9H"£. 
ft:*. ^T. afflE£il^»ffil£H«©«ffi£<rrs« 
j£BSIK:rH>Tfcm-©ra#£ttbTI}iW£#«&-f*. 

[0 0 8 6] rroS^SS'fWu 0 1 1 K^-fck? fC, S 
IS 2 l©a®icH*tt3Sj§^SiLT©l/>X->-h7 

-h7^M3 7n 0i2(c^TJ;5ic t mmmmiz 
snrv»*. sitfi3 6 ©swB«¥stc^^ 

nT^*o ft*. SWffi3 6$:i§lt*©C«x.T. 
*^2 2 a$:Stttt©^tCj;-pT^lijcT*fti:bT : b 

[0 0 8 7] ±§B©£3l::#tfi£$nTU*££C<i:D, 

fc3tiR3tt©EI*3t»C*tt*, «^affi©±T^[fi3©7 l dSS 
tt. ZESM©7t!§(cft*7!)t. fe*^|^]©^8S«. 1/>X 

D^feoTi£t!!-r*. -?-nt$^. HM©^sii©a^^ 
tiwi^ic, s*a»©ii^©^ssHTtty£as^©s 
W7t««sf»cAb-r. ^jftfints^ m&m **f?ton 

[0 0 8 8] ft*. l/>Xy-h7^;PA3 7ll ±?2 

© < t7i:i'>f*i7-i/>X!5«$nifct)Oi:I^ 

T. mMOBWil<DB.%tfiL2 6 IC*tt*i£ba5 2 6 atH 
^lcS^BMt*^*±T*(n](cfi^©B§7. h5-T X« 
so T. £*^|ni©|lli*««±T*|ftJOlft*«l:0'b**^O« 
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■bwm $ ntz t> © & ax t> «t i». 

[0 0 8 9] ^(Da^fa. 5te©^ll£©^<i 1 ©S* 
£ES*1K©*B«M*©*rt*J*&5. ffcto*. R*f 
^RfttfU«MMaE*«£bT©E»*4 6H:, Hi 3 
k:«-rJ:5K:»ffiA-A©»rifi»tt3&««attT. a^S 

[0 0 9 0] E©«fc-3£R»«4 6^gaW5n*^tC 
J;0, H14C^t±5i:. S^#I2 5jWSiattffi© 

3te©A8*fta.fcD*>, mW£0©#rt*A£<&£o 
t$x., Il5i:ffiiRT^tJ:3l:, ^^©EWft 
tt. E9*«#¥fifc«£©jEESt?jfacfcO%£e>K:T 

(us*) #fT*>n*. #«#©*#*£■*»£»« 

1, 2 2l;ioTfS»$n. gf$frt®^7yf7 

>yf^*7-7>fji/>ftfC!»*snT. s*i^ 

[0 0 9 1] fcii. R8t«4 6©Sffi»*«, ±te<D.j: 

oizmjimzmz?. s*H®©±7j»^s*sis : ?t:: 
mm^iz-o^x. 016, 0 1 7 ica-^-tsftw-rs. 

[0 0 9 2] £©S*3Sl^«. ffiflE&ffi©Jgffi 2 CDS* 

T&t>*>, m^mm^mtLxouyx^-hy^oiL, 

5 7(1 016 K^T J: 5 tCgfrB A - A ©»r® ^1***0 
[0 0 9 3] u(Di7a:l/>Xy-h7^^A5 7 J^K 

nt>nz>z.t\z&*), 0 1 7 cs-Tct 5 tc> 

[0 0 9 4] ftfe, U>X->-h7^;PA5 7 ©frffijg 
S*HB©±*fflll^e)g*^lCAW-r57t^ 

Tjkm^lZ-D^X. 018. B 1 9 fcScfUTiMJfa. 



(10) 

[0 0 9 5] d©S*^«. ilBBStig©^® 1 ©** 

iftsifi©**w^. -r&*>s, EW^is&tfii} 

8tft«M*IB;tbT©S»S6 6tt. Hl8tC*-TJ;^ 
tc U hn'J^l^^fgjgSr^rL. {5jn©7jfn]*^A*fb 

fcTtfe. ^n^-*n. ^©AWTJi^traDTjfSitcswt-^ 

[0 0 9 6] ±nE©<£'5&E#N£6 6^fflV^nS31t 
(ciO, 019CSt«t7l:, 2 5 jWSi&RSB 

©«£K, eSPT*T7j|fi]*^A»L^i®7t«. |SI 

TjiaHC^S^&BTS C tttfe^©T7 (■€•© J: -5 

izytM&&%t®.&m<D&tfx*%xL£oo ) . t^m^ 

©EW^#s«I?lc A3 WHtcngS* (US 

*) *tfTt>ns. 

[0 0 9 7] 7J*5. Rlt«6 6 tLTIi, ^S^ffl^ 

20 fc©T&<T*>. SE^AWTJI^tlWICTJlfiJlwStt-rS^ 
tt£WT-&t>©T&nfcf«fcV>. 
[0 0 9 8] fc*3. 9iS*©if£K«<h%>J&Kf£#IJi© 

xomyj )V&&m^xb, toimmmzmizoKz 

2izmi£?Z>z\tlz£r3X, 3tiB3t©SS*3t«S«^S 
-th &^H«fcStt*3>H5:*h©«T&/hS<HiA. 
30 CCt, AltLfc3fc©«« 

• K^TTS, *©8*a\&#iK«©¥IiMH*©?jia!»::3I* 
3fc©«S«*giHfc<b©©ffl£££<8Lfc. 

[0099] ±mm&m&, 9 5%«Ttcis^^nsc: 

«3 6*»6©3tiB3t©iERW3tta**«4>L/. S*H«!© 
n > h 7 A b©{£T£W;U#3 Ct*««BSnfc. fcfc* 

T«as»anT«iEFfcA*'3t©a!&*iiJHrr*fc«)K:. 

40 j§j&3S£5 0%~9 5%, J7£L<tt7 0 %~-9 S%lZ 

[oioo] ±te©<fc5&i£f&:7^;i/A« < mffivmm 

2©U>X->-h7^;PA3 7© t fc5(CM«^7t¥IStf 
so *^t*tT?*5. 
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mmowmi) mm^mm 6\zk*.t. 

|2 0l:Sti7^itfaMi'> (St) #fitt 
©A — 7 5 5? — 7 6~7 8 ^ffl^Tfccfc^. 

[0101] 020© (a) , (b) ©A— 757- 7 
6, 7 7H -f-n^'n. lfeM7 6a, S/itejgHJS 
«7 7 a±K> J5Mtt<hilj§14££#ir3KMISl7 6 
b, 7 7 b^f^SflTfiicoT^S. £fc. 02 0© 

(c) ©A-757-7811 PMS78at> ¥ifi 

^swn7 8bt, «^^wrsswn7 8 c ttmm 

. [0 10 2] ±m/\-7$7-7 6£ffli^?>£, ^©K 

(as^) ©^©wsteiBT-rs^ (fcaru t£*© 

[0 10 3] <fcDt¥b<tt, MxttA-75^-7 6© 
£»$^5 0%. ^^©^ftSr 1 <tbfci#©. 
^©«^©a*^»Rt>*Bg«*©»-&©iER*f7t*tt. . 
Tffi (SI) ©£?»;:&&<, 

[0 10 4] T&fcti. 0JlSi*©^£K«, AWft*© 

tbtt-r jsooa-757-7 6«;:iit3i3g 

jlbit^a©^*., SiC5 0% (1/2X1/2 = 1/ 

4) rtV\-7S7-7 6Kjk»£n-cai#rr£. -?-nt$> 

£itT, 1/2+ l/4 = 3/4^^1iS: 

-a. ^©sws^^b^c^^^Ttt, mm 
mizWLfLK%i2n2>yemfztft£<DT\ 1 / 

2, 0 0%©S*Hg<&#T^*^Ttt. 

±ffi«SLS^bfc^*75^TSW.^nTmWt-^©T, 
^Tpftfite 1 / 2 + 1 / 2 = 1 t/«t*. s 



10 



20 



30 



i [0 10 5] B&*^©«^(C«> 3t«3t*«a*H 

®£#bT&##ffla>*>A»bfc*^ -^©AM3£©<I 

Sjt^*rfii©jiS;» (^^©fiffc^ft©^) est 

Ttt. ^^^©B*T^fi«l75(^©BSr¥ne<h^$ill 
*l^©BSf¥n 0 £©|H]©B#r*l;:&3©T\ A&rftte 

[0106] c©ffia$n-g>sij-&$:a. na^n-rics 

i§T£IiJ&£ 1 - aitSi, Att3fc*©3-£©±f2fil 
ftj£#ttl/2, A-7S7-7 6©SW*«5 0 %fz 
lEKW^Stt. 1/2X (l-a) Xl/2 = 
(1-a) /4<h&3 = ifctC. ^^affl{r¥fT^^(n]© 
(?KS^©^«1^©^») tCfUbTte, d©ct 

b&tA©-c\ iER»7t««, 1/2x1/ 

2=l/4t^5. iol, £ff-T> (l-a)./4 + 
1/4= {2- ay / 4tf-K.K®ytmtUZ>* 
[0 10 7] S£*©SW«€tb)5:^»ifT 
tt, AWbfc^^ttS^^n^^©-^ iESW^StS 

o<t&-g>. iudx. K&mwi o o %©RW«*fl-r^ 

(l-a) /2, l/2£&-5©T. Si^V (2-a) 
/2<h/<s3„ 

[0 10 8] ±ISIER«fti:<h«*#»£©lt£*«63 
A-757-7 6 £fflV> (2-a) /3 

$^10 0%©IW$tt5*^B (2-a) /2T 

SE^T, A-7i7-7 65ffll^^tta0, 
KM1££Wb&^ia£cfc9fci«^««£#£*U 

j6»i o o%©s*f«^*-r?>«^=tofei9i^Bjii§©it^ 

[0109] 

[Hi] 
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smzmmMfr on-fto-mmm \z a-s ©t, a > 

[0 110] £fz. /W57-7 8£ffl^3<£:, 91S 

Ktt. S»H7 8 b<&SiSbfc^^«SWH7 8 etc 
[0111] ft*5. ±EA-757-7 6-7 8H fa 

^*9 0%jkt. <tosf*b<«8 o%jy.'TT*n^ «p 
a±tKWK7 6 b**»fifcsn;fc*>©*fcifi&-f. ats 

2 2(rSW)l^^fiELfcD, 89!*«2 2 aSKIJtti: 
[0 112] fcfiSfc, ^^Tf±EKS**a. AWtfe 

mmomm 8 > jhj&s©p<£ 7 ®a-75 5-76-7 

Z£?izVTh£^. 8W«ffi2 2 afc^aAK: 

[0 113] d©.i7PAtt. -«8liSW«tUTffl^e> 

[0 114] ftii, ^DAfcRSr, £8*Ss#tt;««H£ 
T. !H$L<H8 0%6imnil ftMftWIEEIttft 

[0 115] rwS^iHT-tt^ 0 2 ltc^-Tcfc^lr, 31 
M(DMm 1 ©KW« 2 6 tC-ft^T. ES^fflJ©** 2 2 
©#S (E«*flS) C«3tt«8 l^sssisnsttfe 
K. IK. SW«8 2&t;»««fJ!BJ18 3**»fiK*nT 
1^-5. £©fii!ftffi8 1 tt, S^HB»ci3tt?> 

[0 116] z.<D£olzffi&2nz>z.t\z£r). 



(12) 

22 

©5^©-7j©<i7tfi!c7>/t*tt^ii7 l 6ffi8 l£ig$LTK 

So 

[0 117] -7j. 1^*12 5 *«SiItttB©«£©iE 

AS*f«*#. m?F;mw\zmig.t3.j3fa<Dbtft (s^a® 

10 <0±T*l^©J«») tt«>fe«8 1 SrS»t"«OT, iES 

^tlM^© (l-o) /4tCfcD> S^BffiKW&Tj 
ft©)£# (**Hffl©£**i^ioj«») tiM^* 8 1 fc 

[0 1 18] foT, £SKOIEEitfta«: (1 - a) / 
4. jEKfttJtJlt^^StOtktt (l-o) /3tS 
0, S»W5 OXCD£Atfi«<Klt&nTV»««dK:Jt 

20 [0 119] 3t«3t©A»*lBl^»«3t« 8 1 CDgE 

Tt4*«. -tnTfe, KWtf 5 O%0£tt«tfRt7 5 

[0120] s&, mytm. 8 1 2 1 ©±®t^tt 

os»^ 5 0 %©£i*ig>W7 snTwsifiaio 

(mm<DMmio) ±m&&Ma>mmtz.&\>*T. 022 
tc^-r«t3tc. fi«s«©s«9i±asiBii:. 

30 ^SriESSF»{bJB9 3S^LTK»«a9 4S»J«-r* 

[0121] i©i5ft«^»:itiH Wtc. »B*h5 

>v7>^ (TFT) 9 2!)«3tlfcSS9 1 
«£tC, ¥»<tH9 3tCj;l9TFT9 2 ©i£# (^ffi) 
lC<t5SWlI9 4©Sffl©0aCif§4S:l%ltbfcO, a* 
t¥^b«*X*bTSW«S9 4 (DmWMWZifiMcD 
MmzhfzK)?z> (foT, c©«£t~«¥ffHt£tt& 

[0 12 2] S»fS9 4^SltffittT©ii 

40 '*wrsc:tK«to. s«9 1 ©u$fcsia-r*«s^ 
i»ihsns©T, ^w&nmwm&kK-fzztib® 

%\ZTZZo 

[0 12 3] IC, TFT 9 2©{iStC*5^T ; foAWb 
fc^KW«^9 4CJ;-3TK»$n&©t*, TFTS 

[0 12 4] ±E©«t5*¥»ftJi9 3&tXSflt««9 
so (1) Sffi9 1±K, «ajiltf7^U;Hflfffi^&»«5¥«l 
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<tm9 3Zmti%flZ£iQJ&rfl-?Z>o Z\Z\X\ ¥MfkH9 
3SSlfi©»llilC«tO»fi!E'rn«, fWffi02O© (a) 

So 

(2) 5fc©3Ug©»ffil. 3. 5«£:iqtK«>^3R?« 

[0 12 5] Slt«*9 4K:*att&«Pfc1t-*» 

9 7a»TWK t©*£, #{|«9 7a<7)A 
fflSS;5(B«9 7 a^M^WutWSK- * 

(3) TFT 9 2 t5W!9 4 tSS«T5fc»C3 

(4) 3MM*fc«kD, f»ftI9 3±CSKtI9 4S: 

•5. 

[012 6] ccD^sd^tt, 0 2 4K*-r«J;3K:, 7 
?y;i4HR*&Jfts¥**ftJl9 3 «g#o. i~ 

«fc"5Kfc*. ±8B#5;*»tiE J F9 5tt; #B*rtt:. H 

t». 'ft*, Wl^JStftltli, ±K©t>©tc|Sg 
3fc©T«&tA. 
[0 12 7] HJE©»!llO«** : F'<0«k5K:, 

«W«El!ltt©JSl»»llB'f C> ^^Xi»^9 5tCftx.T 

9 HC»*#Ufc*. S1S9 1 fcfiftS^AfcO, »« 

mvuDjem 1 2 > mmmm<DMm 1 0 o^ares 9 4 

(1) 125.0 (a) k^t^ic iS9i±c, m 
ism\z&vwz.i*7?vfr%<Dmm9 

fti3. *8Cfi^Ttt. TFT 9 2©H^tt«ISbT^ 
-5. 

(2) 7*h'JV^77^i:i5i7f>^i:<J:0, 
02 5© (b) ICsTf ck 3 K, «!9 6S/^-z> 



(13) 

24 

[0 12 8] ft*, TOJ^©^&(CJ;D, fltlM9 6& 

(3) »ffi0 9 6*M&-C(MlsStf. V»toifl)4S»^nK 
±0, 025© (c) K^-r«fc-5fc»ri5»«3&«A*S« 

(4) ±teiStJil«9 6±»CR»BS*»lS'r*C.t»C«t 

0, /^--v^RrxMaic^c^matt^WT^s 

[0129] «±©7jffi(cj:n«. toart>ar#a! 
m&m»&z.tt£<. »a«i&#r*E8tiR£»j*-rs 

[0 13 0] H©«fcSfcEi*«S»::IS5?\ RI« 

20 (mmomm 1 3 > wiasm&ojgfiB 3 ©s*f « 4 6 

' ( 1 ) 0 2 6 © ( a ) iZ^k-? <fc 5 tC< S« 1 0 0 ±tC, 
^JAtfff^^O. 5 Mm- 1 0 |im07^ LUMSfrSJ* 
•SMShH 9 8 £fl£fi£T-5>. fc43. 9 8©JPStt, 

(2) 026© (b) K^-r^OtC. 

^->0§Il9 9*Mt?.„ . 

(3) 02 6© (c) iZTF-f&olZ. falib-fifafr *>•*)■> 

■ott-5^<t(CctO. SIK9 9 0li:ft^4^©^ 
[0 13 1] U->K777Kt Jt$fcW*#fc 

40 f>{f\i. mmi3.&WMVi&Mi&?z<DizmLT\,->z. 

(4) 02 6© (d) (c^-TJ;5{c«sifli9 9£G$S 
U T^SX'7A©M*^{CJ;DS^.WS:^JQJtT-5 
<h. H13CSTJ:5ft. «2Jtt©»rffiJ§M*fc*rraK 

[0 13 2] &*3. «igSi9 9©/^->^+l->h'^7 
Xh©B5c#t3tt7j|6J^<&®-«^ISSbfcO, ±JB-j1© 

ffimmzBi$.'?z>zttf-czz>. rzvjimmm 
(Dmwmo&^wju&m^* KM^m^m^-f\z. 0 

50 1 6tC*-rj;3^:l/>X->-h7w;UA5 7^MIT 
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(mmnrnmii) xmrnvrnmiz, sstis©^*© 

[0 13 3] ^^©^©SWffiteT^SKT&rK 

02 7K7K-r£?t;:, ffl£©£i&£ft-f£|g#Offi©£: 

&5&£*£M¥^liK&3fc©T&-2>. L^*>, jgKT 
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